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Attachment Q

BMPs Selected for the Project

EC-1 - Scheduling

EC-2 - Preservation of Existing Vegetation
EC-5 - Soil Binders

EC-9 - Earth Dikes & Drainage Swales
£C-10 - Velocity Dissipation Devices

SE-1 - Silt Fence

SE-4 — Check Dam

SE-5 - Fiber Rolls

SE-6 - Gravel Bag Berm

SE-10 - Storm Drain Inlet Protection

WE-1 - Wind Erosion Control

TC-1 - Stabilized Construction Entrance
NS-1 - Water Conservation Practices
NS-6 - Illicit Connection/Discharge

NS-7 — Potable Water/Irrigation

WM-3 - Stockpile Management

WM-5 - Solid Waste Management

WM-9 - Sanitary/Septic Waste Management
SS-05 - Soil Binders
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Attachment C

BMP Consideration Checklist

CONSTRUCTION SITE BMPs
CONSIDERATION CHECKLIST
The BMPs listed here should be considered for every project. Those BMPs that are not included in the SWPPP
must be checked as "Not Used” with a brief statement describing why it is not being used.
EROSION CONTROL BMPs
CHECK IF
BMP CONSIDERED CHECK IF
No. BMP FOR PROJECT USED UNS%-II:'J IF NOT USED, STATE REASON
EC-1 | Scheduling YES XX
Preservation of

EG-2 Existing Vegetation YES XX

EC-3 | Hydraulic Mulch YES XX Soil Binders Used

EC-4 | Hydroseeding YES XX Soil Binders Used

EC-5 | Soil Binders YES XX

EC-6 | Straw Mulch YES XX Soil Binders Used

EC-7 | Geotextiles & Mats YES XX Soil Binders Used

EC-8 | Wood Mulching YES XX Soil Binders Used

Earth Dikes &
Bl Drainage Swales YES XX
" Velocity Dissipation

EC-10 PviosE YES XX

EC-11 | Slope Drains YES XX Runoff Diverted Around Slopes
BIG CANYON COUNTRY CLUB Attachment C
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CONSTRUCTION SITE BMPs
CONSIDERATION CHECKLIST
The BMPs listed here should be considered for every project. Those BMPs that are not included in the SWPPP
must be checked as "Not Used” with a brief statement describing why it is not being used.
NON-STORM WATER MANAGEMENT BMPs
CHECK iF
BMP CONSIDERED CHECK IF
No. BMP FOR PROJECT USED UNSCI,EB IF NOT USED, STATE REASON
Water Conservation
L Practices TES &%
NS-2 | Dewatering Operations YES XX No Groundwater
_o | Paving and Grinding :
ki Operations YES XX No Paving
_4 | Temporary Stream
NS-4 Crossing YES XX No Streams
NS-5 | Clear Water Diversion YES XX No Water Courses
lllicit Connection/
i Discharge b XX
Potable
id Water/Irrigation YED e
_o | Vehicle and Equipment .
NS-8 Cleaning YES XX No Cleaning Allowed
Na.g; | LSRR Ravipmeant YES XX No Fueling Allowed
ueling
Vehicle and Equipment .
NS-10 Maintsnance YES XX No Maintenance Allowed
NS-11 | Pile Driving Operations YES XX No Piles
NS-12 | Concrete Curing YES XX No Concrete Flatwork
NS-13 | Concrete Finishing YES XX No Concrete Flatwork
Material and
NS-14 | Equipment Use Over YES XX Not Over Water
Water
NS-1s | Demoiltion Adjacent to YES XX Not Adjacent To Water
Water
Temporary Batch
NS-16 Plants YES XX No Batch Plants
BIG CANYON COUNTRY CLUB Attachment C
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CONSTRUCTION SITE BMPs
CONSIDERATION CHECKLIST
The BMPs listed here should be considered for every project. Those BMPs that are not included in the SWPPP
must be checked as "Not Used” with a brief statement describing why it is not being used.
WASTE MANAGEMENT AND MATERIALS POLLUTION CONTROL BMPs
BMP p— CONSIDERED | CHECK IF c"'Eg:f IF IF NOT USED,
Mo. FOR PROJECT USED USED STATE REASON
WM-1 gtate”a' Delivery and YES XX No Potential Pollutants Stored On-Site
orage
WM-2 | Material Use YES XX No Potential Pollutants Stored On-Site
Stockpile
WM-3 Management TES _X
WM-4 gg':tge"e”““” dnd YES XX No Potential Pollutants Stored On-Site
Solid Waste
Wiks Management YES XX
Hazardous Waste
WM-6 Management YES XX No Hazardous Waste
Contaminated Soil ; ;
WM-7 Management YES XX No Contaminated Soil
Concrete Waste
WM-8 Management YES XX No Concrete Flatwork
Sanitary/Septic Waste
i Management e A&
Liquid Waste o
Wi-10 Management YES XX No Liquid Waste
BIG CANYON COUNTRY CLUB Attachment C
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CONSTRUCTION SITE BMPs
CONSIDERATION CHECKLIST
The BMPs listed here should be considered for every project. Those BMPs that are not included in the SWPPP
must be checked as "Not Used” with a brief statement describing why it is not being used.
SEDIMENT CONTROL BMPs
CHECK IF
BMP CONSIDERED | CHECK IF
No. BMP FOR PROJECT USED L'IqscI)E.‘;) IF NOT USED, STATE REASON
SE-1 | Silt Fence YES XX
SE-2 | Sediment Basin YES XX Silt Fence Used
SE-3 | Sediment Trap YES XX Silt Fence Used
SE-4 | Check Dam YES XX
SE-5 | Fiber Rolls YES XX
SE-6 | Gravel Bag Berm YES XX
SE-7 3“‘“”“ Sweeping and YES XX No Streets
acuuming

SE-8 | Sand Bag Barrier YES XX Gravel Bags Used
SE-9 | Straw Bale Barrier YES XX Silt Fence Used

Storm Drain Inlet
SE-10 | ptection YES A&

WIND EROSION CONTROL BMPs
Wind Erosion Control
TRACKING CONTROL BMPs

Stabilized Construction
TC1 | Entrance/Exit YES XX
TC2 gtabilized Construction YES XX No Roadway

oadway

Entrance/Outlet Tire

TC-3 Wash YES XX TC-1 Used

BIG CANYON COUNTRY CLUB
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Scheduling

Description and Purpose

Scheduling is the development of a written plan that includes
sequencing of construction activities and the implementation of
BMPs such as erosion control and sediment control while
taking local climate (rainfall, wind, etc.) into consideration.

The purpose is to reduce the amount and duration of soil
exposed to erosion by wind, rain, runoff, and vehicle tracking,
and to perform the construction activities and control practices
in accordance with the planned schedule.

Suitable Applications

Proper sequencing of construction activities to reduce erosion
potential should be incorporated into the schedule of every
construction project especially during rainy season. Use of
other, more costly yet less effective, erosion and sediment
control BMPs may often be reduced through proper
construction sequencing.

Limitations

m  Environmental constraints such as nesting season
prohibitions reduce the full capabilities of this BMP.

Implementation

m  Avoid rainy periods. Schedule major grading operations
during dry months when practical. Allow enough time
before rainfall begins to stabilize the soil with vegetation or
physical means or to install sediment trapping devices.

m  Plan the project and develop a schedule showing each phase

Categor}eé

EC Erosio'n' E:éntrol
SE  Sediment Control
TC  Tracking Control

WE  Wind Erosion Control

NS Non-Stormwater
Management Control

Wi Waste Management and
Materials Pollution Control

& & & &

Legend:
| Primary Objective
5] Secondary Objective

......... —

Sediment |
Nutrients

Trash

Metals

Bacteria

Qil and Grease

Organics

Potential Alternatives

None

CALIFORNIA STOHMWATER
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Scheduling_ EC-1

of construction. Clearly show how the rainy season relates to soil disturbing and re-
stabilization activities. Incorporate the construction schedule into the SWPPP.

m Include on the schedule, details on the rainy season implementation and deployment of:

- Erosion control BMPs

- Sediment control BMPs

- Tracking control BMPs

- Wind erosion control BMPs

- .Non-stormwater BMPs

- Waste management and materials pollution control BMPs

# Include dates for activities that may require non-stormwater discharges such as dewatering,
sawcutting, grinding, drilling, boring, crushing, blasting, painting, hydro-demolition, mortar
mixing, pavement cleaning, etc.

s Work out the sequencing and timetable for the start and completion of each item such as site
clearing and grubbing, grading, excavation, paving, foundation pouring utilities installation,
etc., to minimize the active construction area during the rainy season.

- Sequence trenching activities so that most open portions are closed before new
trenching begins.

- Incorporate staged seeding and re-vegetation of graded slopes as work progresses.

- Schedule establishment of permanent vegetation during appropriate planting time for
specified vegetation.

m Non-active areas should be stabilized as soon as practical after the cessation of soil
disturbing activities or one day prior to the onset of precipitation.

m Monitor the weather forecast for rainfall.

s  When rainfall is predicted, adjust the construction schedule to allow the implementation of
soil stabilization and sediment treatment controls on all disturbed areas prior to the onset of
rain.

s Be prepared year round to deploy erosion control and sediment control BMPs. Erosion may
be caused during dry seasons by un-seasonal rainfall, wind, and vehicle tracking. Keep the
site stabilized year round, and retain and maintain rainy season sediment trapping devices
in operational condition.

m Apply permanent erosion control to areas deemed substantially complete during the
project’s defined seeding window.

Costs

Construction scheduling to reduce erosion may increase other construction costs due to reduced
economies of scale in performing site grading. The cost effectiveness of scheduling techniques
should be compared with the other less effective erosion and sedimentation controls to achieve a
cost effective balance.

— o
November 2009 California Stormwater BMP Handbook 20of3
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Scheduling | EC-1

Inspection and Maintenance

= Verify that work is progressing in accordance with the schedule. If progress deviates, take
corrective actions.

= Amend the schedule when changes are warranted.

= Amend the schedule prior to the rainy season to show updated information on the
deployment and implementation of construction site BMPs.

References

Stormwater Quality Handbooks Construction Site Best Management Practices (BMPs) Manual,
State of California Department of Transportation (Caltrans), November 2000.

Stormwater Management for Construction Activities Developing Pollution Prevention Plans and
Best Management Practices (EPA 832-R-92-005), U.S. Environmental Protection Agency, Office
of Water, September 1992.
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Soil Binders

EC-5

TR 0 T WA 5T 51T RIS S s

Categories

EC  Erosion Control

SE  Sediment Control

TC  Tracking Control

WE  Wind Erosion Control

NS Non-Stormwater
Management Control

Waste Management and

WM \aterials Pollution Control

|

]

Legend:
M Primary Category
[ secondary Category

Description and Purpose

Soil binding consists of application and maintenance of a soil
stabilizer to exposed soil surfaces. Soil binders are materials
applied to the soil surface to temporarily prevent water and
wind induced erosion of exposed soils on construction sites.

Suitable Applications

Soil binders are typically applied to disturbed areas requiring
temporary protection. Because soil binders, when used as a
stand-alone practice, can often be incorporated into the soil,
they are a good alternative to mulches in areas where grading
activities will soon resume. Soil binders are commonly used in
the following areas:

®  Rough graded soils that will be inactive for a short period of
time

®  Soil stockpiles

® Temporary haul roads prior to placement of crushed rock
m Compacted soil road base

m Construction staging, materials storage, and layout areas

Limitations

m  Soil binders are temporary in nature and may need
reapplication.

”.'"I_'.argeted Constituents

A

Sediment
Nutrients
Trash

Metals
Bacteria

Oil and Grease
Organics

]

EC-4 Hydroseeding

EC-6 Straw Mulch

EC-7 Geotextiles and Mats
EC-8 Wood Mulching

&

CALIFORNIA STORMWATER
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Soil Binders EC-5

Soil binders require a minimum curing time until fully effective, as prescribed by the

manufacturer. Curing time may be 24 hours or longer. Soil binders may need reapplication
after a storm event.

Soil binders will generally experience spot failures during heavy rainfall events. If runoff
penetrates the soil at the top of a slope treated with a soil binder, it is likely that the runoff
will undercut the stabilized soil layer and discharge at a point further down slope.

Plant-material-based soil binders do not generally hold up to pedestrian or vehicular traffic
across treated areas as well as polymeric emulsion blends or cementitious-based binders.

Soil binders may not sufficiently penetrate compacted soils.

Some soil binders are soil texture specific in terms of their effectiveness. For example,
polyacrylamides (PAMs) work very well on silt and clayey soils but their performance
decreases dramatically in sandy soils.

Some soil binders may not perform well with low relative humidity. Under rainy conditions,
some agents may become slippery or leach out of the soil.

Soil binders may not cure if low temperatures occur within 24 hours of application.

The water quality impacts of some chemical soil binders are relatively unknown and some
may have water quality impacts due to their chemical makeup.

Implementation
General Considerations

Soil binders should conform to local municipality specifications and requirements.
Site soil types will dictate appropriate soil binders to be used.

A soil binder must be environmentally benign (non-toxic to plant and animal life), easy to
apply, easy to maintain, economical, and should not stain paved or painted surfaces. Soil
binders should not pollute stormwater when cured. Obtain a Material Safety Data Sheet
(MSDS) from the manufacturer to ensure non-toxicity.

Stormwater runoff from PAM treated soils should pass through one of the following
sediment control BMP prior to discharging to surface waters.

- When the total drainage area is greater than or equal to 5 acres, PAM treated areas
should drain to a sediment basin.

- Areas less than 5 acres should drain to sediment control BMPs, such as a sediment trap,
or a series of check dams. The total number of check dams used should be maximized to
achieve the greatest amount of settlement of sediment prior to discharging from the site.
Each check dam should be spaced evenly in the drainage channel through which
stormwater flows are discharged off site.

Performance of soil binders depends on temperature, humidity, and traffic across treated
areas.

November 2009 California Stormwater BMP Handbook 20of 8
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Soil Binders EC-5

= Avoid over spray onto roads, sidewalks, drainage channels, existing vegetation, etc.

s Additional guidance on the comparison and selection of temporary slope stabilization
methods is provided in Appendix F of the Handbook.

Selecting a Soil Binder

Properties of common soil binders used for erosion control are provided on Table 1 at the end of
this Fact Sheet. Use Table 1 to select an appropriate soil binder. Refer to WE-1, Wind Erosion
Control, for dust control soil binders.

Factors to consider when selecting a soil binder include the following:

m  Suitability to situation - Consider where the soil binder will be applied, if it needs a high
resistance to leaching or abrasion, and whether it needs to be compatible with any existing
vegetation. Determine the length of time soil stabilization will be needed, and if the soil
binder will be placed in an area where it will degrade rapidly. In general, slope steepness is
not a discriminating factor for the listed soil binders.

®  Soil types and surface materials - Fines and moisture content are key properties of surface
materials. Consider a soil binder's ability to penetrate, likelihood of leaching, and ability to
form a surface crust on the surface materials.

= Frequency of application - The frequency of application is related to the functional longevity
of the binder, which can be affected by subgrade conditions, surface type, climate, and
maintenance schedule.

®  Frequent applications could lead to high costs. Application frequency may be minimized if
the soil binder has good penetration, low evaporation, and good longevity. Consider also
that frequent application will require frequent equipment clean up.

Plant-Material-Based (Short Lived, <6 months) Binders

Guar: Guar is a non-toxic, biodegradable, natural galactomannan-based hydrocolloid treated
with dispersant agents for easy field mixing. It should be mixed with water at the rate of 11 to 15
Ib per 1,000 gallons. Recommended minimum application rates are as follows:

Application Rates for Guar Soil Stabilizer

Slope (H:V): Flat 41 311 2:1 1:1

Ib/acre: 40 45 50 60 70

Psyllium: Psyllium is composed of the finely ground muciloid coating of plantago seeds that is
applied as a dry powder or in a wet slurry to the surface of the soil. It dries to form a firm but
rewettable membrane that binds soil particles together, but permits germination and growth of
seed. Psyllium requires 12 to 18 hours drying time. Application rates should be from 80 to 200
Ib/acre, with enough water in solution to allow for a uniform slurry flow.

Starch: Starch is non-ionic, cold water soluble (pre-gelatinized) granular cornstarch. The

material is mixed with water and applied at the rate of 150 Ib/acre. Approximate drying time is
9 to 12 hours.

November 2009 California Stormwater BMP Handbook 30f 8
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Soil Binders ' EC-5

Plant-Material-Based (Long Lived, 6-12 months) Binders

Pitch and Rosin Emulsion: Generally, a non-ionic pitch and rosin emulsion has a minimum
solids content of 48%. The rosin should be a minimum of 26% of the total solids content. The
soil stabilizer should be non-corrosive, water dilutable emulsion that upon application cures to a
water insoluble binding and cementing agent. For soil erosion control applications, the
emulsion is diluted and should be applied as follows:

m  Forclayey soil: 5 parts water to 1 part emulsion
m Forsandysoil: 10 parts water to 1 part emulsion

Application can be by water truck or hydraulic seeder with the emulsion and product mixture
applied at the rate specified by the manufacturer.

Polymeric Emulsion Blend Binders

Acrylic Copolymers and Polymers: Polymeric soil stabilizers should consist of a liquid or solid
polymer or copolymer with an acrylic base that contains a minimum of 55% solids. The
polymeric compound should be handled and mixed in a manner that will not cause foaming or
should contain an anti-foaming agent. The polymeric emulsion should not exceed its shelf life
or expiration date; manufacturers should provide the expiration date. Polymeric soil stabilizer
should be readily miscible in water, non-injurious to seed or animal life, non-flammable, should
provide surface soil stabilization for various soil types without totally inhibiting water
infiltration, and should not re-emulsify when cured. The applied compound typically requires
12 to 24 hours drying time. Liquid copolymer should be diluted at a rate of 10 parts water to 1
part polymer and the mixture applied to soil at a rate of 1,175 gallons/acre.

Liquid Polymers of Methacrylates and Acrylates: This material consists of a tackifier/sealer that
is a liquid polymer of methacrylates and acrylates. It is an aqueous 100% acrylic emulsion blend
of 40% solids by volume that is free from styrene, acetate, vinyl, ethoxylated surfactants or
silicates. For soil stabilization applications, it is diluted with water in accordance with the
manufacturer’s recommendations, and applied with a hydraulic seeder at the rate of 20
gallons/acre. Drying time is 12 to 18 hours after application.

Copolymers of Sodium Acrylates and Acrylamides: These materials are non-toxic, dry powders
that are copolymers of sodium acrylate and acrylamide. They are mixed with water and applied
to the soil surface for erosion control at rates that are determined by slope gradient:

Slopt(e I_(l‘::%d.ient ib/acre
Flat to 5:1 3.0-5.0
5:1t0 3:1 5.0 — 10.0
2:1to 11 10.0 - 20.0

Poly-Acrylamide (PAM) and Copolymer of Acrylamide: Linear copolymer polyacrylamide for
use as a soil binder is packaged as a dry flowable solid, as a liquid. Refer to the manufacturer’s
recommendation for dilution and application rates as they vary based on liquid or dry form, site
conditions and climate.

® Limitations specific to PAM are as follows:

November 2009 California Stormwater BMP Handbook 40f 8
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Soil Binders EC-5

- Do not use PAM on a slope that flows into a water body without passing through a
sediment trap or sediment basin.

- The specific PAM copolymer formulation must be anionic. Cationic PAM should not be
used in any application because of known aquatic toxicity problems. Only the highest
drinking water grade PAM, certified for compliance with ANSI/NSF Standard 60 for
drinking water treatment, should be used for soil applications.

- PAM designated for erosion and sediment control should be “water soluble” or “linear”
or “non-cross linked”.

- PAM should not be used as a stand-alone BMP to protect against water-based erosion.
When combined with mulch, its effectiveness increases dramatically.

Hydro-Colloid Polymers: Hydro-Colloid Polymers are various combinations of dry flowable
poly-acrylamides, copolymers and hydro-colloid polymers that are mixed with water and
applied to the soil surface at rates of 55 to 60 lb/acre. Drying times are 0 to 4 hours.

Cementitious-Based Binders

Gypsum: This is a formulated gypsum based product that readily mixes with water and mulch
to form a thin protective crust on the soil surface. It is composed of high purity gypsum that is
ground, calcined and processed into calcium sulfate hemihydrate with a minimum purity of

86%. It is mixed in a hydraulic seeder and applied at rates 4,000 to 12,000 lb/acre. Drying
time is 4 to 8 hours.

Applying Soil Binders

After selecting an appropriate soil binder, the untreated soil surface must be prepared before
applying the soil binder. The untreated soil surface must contain sufficient moisture to assist
the agent in achieving uniform distribution. In general, the following steps should be followed:

m  Follow manufacturer’s written recommendations for application rates, pre-wetting of
application area, and cleaning of equipment after use.

® Prior to application, roughen embankment and fill areas.
m  Consider the drying time for the selected soil binder and apply with sufficient time before

anticipated rainfall. Soil binders should not be applied during or immediately before
rainfall.

m Avoid over spray onto roads, sidewalks, drainage channels, sound walls, existing vegetation,
etc.

a Soil binders should not be applied to frozen soil, areas with standing water, under freezing
or rainy conditions, or when the temperature is below 40°F during the curing period.

m More than one treatment is often necessary, although the second treatment may be diluted
or have a lower application rate.

® Generally, soil binders require a minimum curing time of 24 hours before they are fully
effective. Refer to manufacturer's instructions for specific cure time.
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Soil Binders

EC-5

s Forliquid agents:

- Crown or slope ground to avoid ponding.

- Uniformly pre-wet ground at 0.03 to 0.3 gal/yd? or according to manufacturer’s

recommendations.

- Apply solution under pressure. Overlap solution 6 to 12 in.

- Allow treated area to cure for the time recommended by the manufacturer; typically at

least 24 hours.

- Apply second treatment before first treatment becomes ineffective, using 50%

application rate.

- Inlow humidities, reactivate chemicals by re-wetting with water at 0.1 to 0.2 gal/yd=.

Costs

Costs vary according to the soil stabilizer selected for implementation. The following are

approximate installed costs:

Soil Binder C°§;g§‘£f"‘3 Empn;: b
(2009)*
Plant-Material-Based (Short Lived) Binders $700-$900 $770-$990
Plant-Material-Based (Long Lived) Binders $1,200-$1,500 $1,320-41,650
Polymeric Emulsion Blend Binders $700 -$1,500 $770-$1,650
Cementitious-Based Binders $800-$1,200 $880-$1,350

1. Source: Erosion Control Pilot Study Report, Caltrans, June 2000.

2. 2009 costs reflect a 10% escalation over year 2000 costs. Escalation based on informal
survey of industry trends. Note: Expected cost increase is offset by competitive economic

conditions.

Inspection and Maintenance

®  BMPs must be inspected in accordance with General Permit requirements for the associated
project type and risk level. It is recommended that at a minimum, BMPs be inspected
weekly, prior to forecasted rain events, daily during extended rain events, and after the

conclusion of rain events.

= Areas where erosion is evident should be repaired and BMPs re-applied as soon as possible.
Care should be exercised to minimize the damage to protected areas while making repairs, as
any area damaged will require re-application of BMPs.

m  Reapply the selected soil binder as needed to maintain effectiveness.

November 2009
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Soil Binders

EC-5

Table 1 Properties of Soil Binders for Erosion Control
Binder Type
ealisnpmontenin | B eail | M Vet Bobmens Cementitious-
Lived) Lived) Emulsion Blends Based Binders
Relative Cost Low MO(E;;}EE o Low to High Low to Moderate
Resistance to Leaching High High Low to Moderate Moderate
Resistance to Abrasion Moderate Low Moderate to High Moderate to High
Longevity Short to Medium Medium Medium to Long Medium
Minimum Curing Time .
Vbt Pote 9 to 18 hours 19 to 24 hours 0 to 24 hours 4 to 8 hours
Compatibility with
Existing Vegetation o s i —
Photodegradable/ Photodegradable/
Mode of Degradation Biodegradable Biodegradable Chemically Chemically
Degradable Degradable
Labor Intensive No No No No
Specialized Application W?I;Hf::filé - W?;;rd}:ﬁ;l; s Water Truck or Water Truck or
Equipment el b Mulcher Hydraulic Mulcher Hydraulic Mulcher
Liquid/Powder Powder Liquid Liquid/Powder Powder
Susface Crusting Yes, but dlsslolves Yes Yes, but dlss_olves on Yes
on rewetting rewetting
Clean Up Water Water Water Water
Erosion Control . . . 4,000 to 12,000
(1) 1) (1) * 1
Application Rate Miaries Vel Varies Tbs/acre

(1) See Implementation for specific rates.
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Soil Binders EC-5

References

Erosion Control Pilot Study Report, State of California Department of Transportation
(Caltrans), June 2000.

Manual of Standards of Erosion and Sediment Control Measures, Association of Bay Area
Governments, May 1995.

Sedimentation and Erosion Control, An Inventory of Current Practices Draft, US EPA, April
1990.

Stormwater Quality Handbooks Construction Site Best Management Practices (BMPs) Manual,
State of California Department of Transportation (Caltrans), March 2003.

Guidance Document: Soil Stabilization for Temporary Slopes, State of California Department of
Transportation (Caltrans), November 1999.

Stormwater Management for Construction Activities, Developing Pollution Prevention Plans
and Best Management Practices, EPA 832-R-92005; USEPA, April 1992.
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Earth Dikes and Drainage Swales

EC-9

T e S LT g 2

Categories

L T b A R

EC  Erosion Control |
SE  Sediment Control

TC  Tracking Control

WE  Wind Erosion Control

NS Non-Stormwater
Management Control

Wl Waste Management and
Materials Pollution Control

Legend:
] Primary Objective
£3] Secondary Objective

Description and Purpose

An earth dike is a temporary berm or ridge of compacted soil
used to divert runoff or channel water to a desired location. A
drainage swale is a shaped and sloped depression in the soil
surface used to convey runoff to a desired location. Earth dikes
and drainage swales are used to divert off site runoff around the
construction site, divert runoff from stabilized areas and
disturbed areas, and direct runoff into sediment basins or traps.

Suitable Applications

Earth dikes and drainage swales are suitable for use,
individually or together, where runoff needs to be diverted from
one area and conveyed to another.

m  Earth dikes and drainage swales may be used:
- To convey surface runoff down sloping land

- To intercept and divert runoff to avoid sheet flow over
sloped surfaces

- Todivert and direct runoff towards a stabilized
watercourse, drainage pipe or channel

- To intercept runoff from paved surfaces
- Below steep grades where runoff begins to concentrate

- Along roadways and facility improvements subject to
flood drainage

Targeted Constituents

Sediment ]
Nutrients

Trash

Metals

Bacteria

Qil and Grease

Organics

Potential Alternatives

None
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Earth Dikes and Drainage Swales EC-9

- Atthe top of slopes to divert runon from adjacent or undisturbed slopes
- At bottom and mid slope locations to intercept sheet flow and convey concentrated flows
- Divert sediment laden runoff into sediment basins or traps

Limitations

Dikes should not be used for drainage areas greater than 10 acres or along slopes greater than 10
percent. For larger areas more permanent drainage structures should be built. All drainage
structures should be built in compliance with local municipal requirements.

m Earth dikes may create more disturbed area on site and become barriers to construction
equipment.

m Earth dikes must be stabilized immediately, which adds cost and maintenance concerns.
m Diverted stormwater may cause downstream flood damage.

= Dikes should not be constructed of soils that may be easily eroded.

m  Regrading the site to remove the dike may add additional cost.

s Temporary drains and swales or any other diversion of runoff should not adversely impact
upstream or downstream properties.

m  Temporary drains and swales must conform to local floodplain management requirements.
s Earth dikes/drainage swales are not suitable as sediment trapping devices.

m It may be necessary to use other soil stabilization and sediment controls such as check dams,

plastics, and blankets, to prevent scour and erosion in newly graded dikes, swales, and
ditches.

= Sediment accumulation, scour depressions, and/or persistent non-stormwater discharges
can result in areas of standing water suitable for mosquito production in drainage swales.

Implementation

The temporary earth dike is a berm or ridge of compacted soil, located in such a manner as to
divert stormwater to a sediment trapping device or a stabilized outlet, thereby reducing the
potential for erosion and offsite sedimentation. Earth dikes can also be used to divert runoff
from off site and from undisturbed areas away from disturbed areas and to divert sheet flows
away from unprotected slopes.

An earth dike does not itself control erosion or remove sediment from runoff. A dike prevents
erosion by directing runoff to an erosion control device such as a sediment trap or directing
runoff away from an erodible area. Temporary diversion dikes should not adversely impact
adjacent properties and must conform to local floodplain management regulations, and should
not be used in areas with slopes steeper than 10%.

Slopes that are formed during cut and fill operations should be protected from erosion by runoff.
A combination of a temporary drainage swale and an earth dike at the top of a slope can divert
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Earth Dikes and Drainage Swales EC-9

runoff to a location where it can be brought to the bottom of the slope (see EC-11, Slope Drains).
A combination dike and swale is easily constructed by a single pass of a bulldozer or grader and
compacted by a second pass of the tracks or wheels over the ridge. Diversion structures should
be installed when the site is initially graded and remain in place until post construction BMPs
are installed and the slopes are stabilized.

Diversion practices concentrate surface runoff, increasing its velocity and erosive force. Thus,
the flow out of the drain or swale must be directed onto a stabilized area or into a grade
stabilization structure. If significant erosion will occur, a swale should be stabilized using
vegetation, chemical treatment, rock rip-rap, matting, or other physical means of stabilization.
Any drain or swale that conveys sediment laden runoff must be diverted into a sediment basin
or trap before it is discharged from the site.

General

m Care must be applied to correctly size and locate earth dikes, drainage swales. Excessively
steep, unlined dikes, and swales are subject to erosion and gully formation.

m Conveyances should be stabilized.

m  Use a lined ditch for high flow velocities.

m Select flow velocity based on careful evaluation of the risks due to erosion of the measure,
soil types, overtopping, flow backups, washout, and drainage flow patterns for each project
site.

s Compact any fills to prevent unequal settlement.

m Do not divert runoff onto other property without securing written authorization from the
property owner.

m  When possible, install and utilize permanent dikes, swales, and ditches early in the
construction process.

m Provide stabilized outlets.

Earth Dikes

Temporary earth dikes are a practical, inexpensive BMP used to divert stormwater runoff.
Temporary diversion dikes should be installed in the following manner:

m  All dikes should be compacted by earth moving equipment.

m  All dikes should have positive drainage to an outlet.

m  All dikes should have 2:1 or flatter side slopes, 18 in. minimum height, and a minimum top
width of 24 in. Wide top widths and flat slopes are usually needed at crossings for

construction traffic.

m The outlet from the earth dike must function with a minimum of erosion. Runoff should be
conveyed to a sediment trapping device such as a Sediment Trap (SE-3) or Sediment Basin
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Earth Dikes and Drainage Swales EC-9

(SE-2) when either the dike channel or the drainage area above the dike are not adequately
stabilized.

Temporary stabilization may be achieved using seed and mulching for slopes less than 5%
and either rip-rap or sod for slopes in excess of 5%. In either case, stabilization of the earth
dike should be completed immediately after construction or prior to the first rain.

If riprap is used to stabilize the channel formed along the toe of the dike, the following
typical specifications apply:

Channel Grade Riprap Stabilization
0.5-1.0% 4 in. Rock
1.1-2.0% 6 in. Rock
2.1-4.0% 8in. Rock
4.1-5.0% 8 in. -12 in. Riprap

The stone riprap, recycled concrete, ete. used for stabilization should be pressed into the soil
with construction equipment.

Filter cloth may be used to cover dikes in use for long periods.

Construction activity on the earth dike should be kept to a minimum.

Drainage Swales

Drainage swales are only effective if they are properly installed. Swales are more effective than
dikes because they tend to be more stable. The combination of a swale with a dike on the
downbhill side is the most cost effective diversion.

Standard engineering design criteria for small open channel and closed conveyance systems
should be used (see the local drainage design manual). Unless local drainage design criteria
state otherwise, drainage swales should be designed as follows:

No more than 5 acres may drain to a temporary drainage swale.
Place drainage swales above or below, not on, a cut or fill slope.
Swale bottom width should be at least 2 ft
Depth of the swale should be at least 18 in.

Side slopes should be 2:1 or flatter.

Drainage or swales should be laid at a grade of at least 1 percent, but not more than 15
percent.

The swale must not be overtopped by the peak discharge from a 10-year storm, irrespective
of the design criteria stated above.
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Remove all trees, stumps, obstructions, and other objectionable material from the swale
when it is built.

Compact any fill material along the path of the swale.

Stabilize all swales immediately. Seed and mulch swales at a slope of less than 5 percent,
and use rip-rap or sod for swales with a slope between 5 and 15 percent. For temporary
swales, geotextiles and mats (EC-7) may provide immediate stabilization.

Irrigation may be required to establish sufficient vegetation to prevent erosion.
Do not operate construction vehicles across a swale unless a stabilized crossing is provided.

Permanent drainage facilities must be designed by a professional engineer (see the local
drainage design criteria for proper design).

At a minimum, the drainage swale should conform to predevelopment drainage patterns and
capacities.

Construct the drainage swale with a positive grade to a stabilized outlet.

Provide erosion protection or energy dissipation measures if the flow out of the drainage
swale can reach an erosive velocity.

Costs

Cost ranges from $15 to $55 per ft for both earthwork and stabilization and depends on
availability of material, site location, and access.

Small dikes: $2.50 - $6.50/linear ft; Large dikes: $2.50/yd3.

The cost of a drainage swale increases with drainage area and slope. Typical swales for
controlling internal erosion are inexpensive, as they are quickly formed during routine
earthwork.

Inspection and Maintenance

Inspect BMPs prior to forecast rain, daily during extended rain events, after rain events,
weekly during the rainy season, and at two-week intervals during the non-rainy season.

Inspect BMPs subject to non-stormwater discharges daily while non-stormwater discharges
occur.

Inspect ditches and berms for washouts. Replace lost riprap, damaged linings or soil
stabilizers as needed.

Inspect channel linings, embankments, and beds of ditches and berms for erosion and
accumulation of debris and sediment. Remove debris and sediment and repair linings and
embankments as needed.

Temporary conveyances should be completely removed as soon as the surrounding drainage
area has been stabilized or at the completion of construction
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Velocity Dissipation Devices

EC-10

Categorie
EC  Erosion Control |
SE  Sediment Control
TC  Tracking Control
WE  Wind Erosion Control
NS Non-Stormwater

Management Control

Wi Waste Management and
Materials Pollution Control

Legend:
M Primary Objective
%] secondary Objective

Description and Purpose

Outlet protection is a physical device composed of rock, grouted
riprap, or concrete rubble, which is placed at the outlet of a pipe
or channel to prevent scour of the soil caused by concentrated,
high velocity flows.

Suitable Applications

Whenever discharge velocities and energies at the outlets of
culverts, conduits, or channels are sufficient to erode the next
downstream reach. This includes temporary diversion
structures to divert runon during construction.

m  These devices may be used at the following locations:

- Outlets of pipes, drains, culverts, slope drains, diversion
ditches, swales, conduits, or channels.

- Outlets located at the bottom of mild to steep slopes.
- Discharge outlets that carry continuous flows of water.

- Outlets subject to short, intense flows of water, such as
flash floods.

- Points where lined conveyances discharge to unlined
conveyances

Limitations

m Large storms or high flows can wash away the rock outlet
protection and leave the area susceptible to erosion.

T A R T

Targeted Constituents
Sediment
Nutrients

Trash

Metals

Bacteria

Qil and Grease

Organics

Potential Alternatives

None

CALIFORN A STORMWATFR
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Velocity Dissipation Devices EC-10

m  Sediment captured by the rock outlet protection may be difficult to remove without
removing the rock.

#  Outlet protection may negatively impact the channel habitat.
® Grouted riprap may break up in areas of freeze and thaw.

m If there is not adequate drainage, and water builds up behind grouted riprap, it may cause
the grouted riprap to break up due to the resulting hydrostatic pressure.

s Sediment accumulation, scour depressions, and/or persistent non-stormwater discharges
can result in areas of standing water suitable for mosquito production in velocity dissipation
devices.

Implementation
General

Outlet protection is needed where discharge velocities and energies at the outlets of culverts,
conduits or channels are sufficient to erode the immediate downstream reach. This practice
protects the outlet from developing small eroded pools (plange pools), and protects against gully
erosion resulting from scouring at a culvert mouth.

Design and Layout

As with most channel design projects, depth of flow, roughness, gradient, side slopes, discharge
rate, and velocity should be considered in the outlet design. Compliance to local and state
regulations should also be considered while working in environmentally sensitive streambeds.
General recommendations for rock size and length of outlet protection mat are shown in the
rock outlet protection figure in this BMP and should be considered minimums. The apron
length and rock size gradation are determined using a combination of the discharge pipe
diameter and estimate discharge rate: Select the longest apron length and largest rock size
suggested by the pipe size and discharge rate. Where flows are conveyed in open channels such
as ditches and swales, use the estimated discharge rate for selecting the apron length and rock
size. Flows should be same as the culvert or channel design flow but never the less than the
peak 5 year flow for temporary structures planned for one rainy season, or the 10 year peak flow
for temporary structures planned for two or three rainy seasons.

m There are many types of energy dissipaters, with rock being the one that is represented in
the attached figure.

m  Best results are obtained when sound, durable, and angular rock is used.
m Install riprap, grouted riprap, or concrete apron at selected outlet. Riprap aprons are best
suited for temporary use during construction. Grouted or wired tied rock riprap can

minimize maintenance requirements.

®  Rock outlet protection is usually less expensive and easier to install than concrete aprons or
energy dissipaters. It also serves to trap sediment and reduce flow velocities.

m  Carefully place riprap to avoid damaging the filter fabric.

November 2009 California Stormwater BMP Handbook 20f 5

Construction
WWW,.casqa.org



Velocity Dissipation Devices EC-10

- Stone 4 in. to 6 in. may be carefully dumped onto filter fabric from a height not to exceed
12 in.

- Stone 8 in. to 12 in. must be hand placed onto filter fabric, or the filter fabric may be
covered with 4 in. of gravel and the 8 in. to 12 in. rock may be dumped from a height not
to exceed 16 in.

- Stone greater than 12 in. shall only be dumped onto filter fabric protected with a layer of
gravel with a thickness equal to one half the Dy, rock size, and the dump height limited to
twice the depth of the gravel protection layer thickness.

= For proper operation of apron: Align apron with receiving stream and keep straight
throughout its length. If a curve is needed to fit site conditions, place it in upper section of
apron.

= Outlets on slopes steeper than 10 percent should have additional protection.

Costs

Costs are low if material is readily available. If material is imported, costs will be higher.
Average installed cost is $150 per device.

Inspection and Maintenance

= Inspect BMPs prior to forecast rain, daily during extended rain events, after rain events,
weekly during the rainy season, and at two-week intervals during the non-rainy season.

s Inspect BMPs subjected to non-stormwater discharges daily while non-stormwater
discharges occur. Minimize areas of standing water by removing sediment blockages and
filling scour depressions.

= Inspect apron for displacement of the riprap and damage to the underlying fabric. Repair
fabric and replace riprap that has washed away. If riprap continues to wash away, consider
using larger material.

= Inspect for scour beneath the riprap and around the outlet. Repair damage to slopes or
underlying filter fabric immediately.

»  Temporary devices should be completely removed as soon as the surrounding drainage area
has been stabilized or at the completion of construction.
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Silt Fence

Description and Purpose

A silt fence is made of a woven geotextile that has been
entrenched, attached to supporting poles, and sometimes
backed by a plastic or wire mesh for support. The silt fence

detains sediment-laden water, promoting sedimentation
behind the fence.

Suitable Applications

Silt fences are suitable for perimeter control, placed below
areas where sheet flows discharge from the site. They could
also be used as interior controls below disturbed areas where
runoff may occur in the form of sheet and rill erosion and
around inlets within disturbed areas {(SE-10). Silt fences are
generally ineffective in locations where the flow is concentrated
and are only applicable for sheet or overland flows. Silt fences
are most effective when used in combination with erosion
controls. Suitable applications include:

®  Along the perimeter of a project.

s Below the toe or down slope of exposed and erodible slopes.
®  Along streams and channels.

m  Around temporary spoil areas and stockpiles.

m  Around inlets.

m Below other small cleared areas.

Categories

y EC i ErosmnC ontrol S

SE  Sediment Control [
TC  Tracking Control

WE Wind Erosion Control

NS Non-Stormwater
Management Control

WM Waste Management and
Materials Pollution Control

Legend:
| Primary Category
[ secondary Category

Targeted Constituents

Sediment |
Nutrients

Trash

Metals

Bacteria

Oil and Grease

Organics

i

Potential Alternatives
SE-5 Fiber Rols i
SE-6 Gravel Bag Berm

SE-8 Sandbag Barrier

SE-10 Storm Drain Inlet Protection
SE-14 Biofilter Bags

LALITCHNTA STORMBATER
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Silt Fence SE-1

Limitations
= Do not use in streams, channels, drain inlets, or anywhere flow is concentrated.

= Do not use in locations where ponded water may cause a flooding hazard. Runoff typically
ponds temporarily on the upstream side of silt fence.

= Do not use silt fence to divert water flows or place across any contour line. Fences not
constructed on a level contour, or fences used to divert flow will concentrate flows resulting
in additional erosion and possibly overtopping or failure of the silt fence.

s Improperly installed fences are subject to failure from undercutting, overtopping, or
collapsing.

m  Not effective unless trenched and keyed in.
= Not intended for use as mid-slope protection on slopes greater than 4:1 (H:V).
= Do not use on slopes subject to creeping, slumping, or landslides.

Implementation
General

Asilt fence is a temporary sediment barrier consisting of woven geotextile stretched across and
attached to supporting posts, trenched-in, and, depending upon the strength of fabric used,
supported with plastic or wire mesh fence. Silt fences trap sediment by intercepting and
detaining small amounts of sediment-laden runoff from disturbed areas in order to promote
sedimentation behind the fence.

The following layout and installation guidance can improve performance and should be
followed:

s Use principally in areas where sheet flow occurs.

= Install along a level contour, so water does not pond more than 1.5 ft at any point along the
silt fence.

= The maximum length of slope draining to any point along the silt fence should be 200 ft or
less.

® The maximum slope perpendicular to the fence line should be 1:1.

= Provide sufficient room for runoff to pond behind the fence and to allow sediment removal
equipment to pass between the silt fence and toes of slopes or other obstructions. About
1200 ft? of ponding area should be provided for every acre draining to the fence.

m  Turn the ends of the filter fence uphill to prevent stormwater from flowing around the fence.

» Leave an undisturbed or stabilized area immediately down slope from the fence where
feasible.
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Silt Fence SE-1

s Silt fences should remain in place until the disturbed area is permanently stabilized, after
which, the silt fence should be removed and properly disposed.

m Silt fence should be used in combination with erosion source controls up slope in order to
provide the most effective sediment control.

m  Be aware of local regulations regarding the type and installation requirements of silt fence,
which may differ from those presented in this fact sheet.

Design and Layout

The fence should be supported by a plastic or wire mesh if the fabric selected does not have
sufficient strength and bursting strength characteristics for the planned application (as
recommended by the fabric manufacturer). Woven geotextile material should contain ultraviolet
inhibitors and stabilizers to provide a minimum of six months of expected usable construction
life at a temperature range of o °F to 120 °F.

s Layout in accordance with attached figures.

m  For slopes steeper than 2:1 (H:V) and that contain a high number of rocks or large dirt clods
that tend to dislodge, it may be necessary to install additional protection immediately
adjacent to the bottom of the slope, prior to installing silt fence. Additional protection may
be a chain link fence or a cable fence.

m For slopes adjacent to sensitive receiving waters or Environmentally Sensitive Areas (ESAs),
silt fence should be used in conjunction with erosion control BMPs.

Standard vs. Heavy Duty Silt Fence
Standard Silt Fence

m  Generally applicable in cases where the slope of area draining to the silt fence is 4:1
(H:V) orless.

m  Used for shorter durations, typically 5 months or less

m Area draining to fence produces moderate sediment loads.
Heavy Duty Silt Fence

m  Use is generally limited to 8 months or less.

m Area draining to fence produces moderate sediment loads.

m Heavy duty silt fence usually has 1 or more of the following characteristics, not
possessed by standard silt fence.

o Fence fabric has higher tensile strength.

o Fabric is reinforced with wire backing or additional support.

o Posts are spaced closer than pre-manufactured, standard silt fence products.
o Posts are metal (steel or aluminum)

Materials
Standard Silt Fence

m Silt fence material should be woven geotextile with a minimum width of 36 in. and a
minimum tensile strength of 100 1b force. The fabric should conform to the requirements in
ASTM designation D4632 and should have an integral reinforcement layer. The
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Silt Fence SE-1

reinforcement layer should be a polypropylene, or equivalent, net provided by the
manufacturer. The permittivity of the fabric should be between 0.1 sec* and 0.15 sec*! in
conformance with the requirements in ASTM designation D4491.

Wood stakes should be commerecial quality lumber of the size and shape shown on the plans.
Each stake should be free from decay, splits or cracks longer than the thickness of the stake
or other defects that would weaken the stakes and cause the stakes to be structurally
unsuitable,

Staples used to fasten the fence fabric to the stakes should be not less than 1.75 in. long and
should be fabricated from 15 gauge or heavier wire. The wire used to fasten the tops of the
stakes together when joining two sections of fence should be 9 gauge or heavier wire.
Galvanizing of the fastening wire will not be required.

Heavy-Duty Silt Fence

Some silt fence has a wire backing to provide additional support, and there are products that
may use prefabricated plastic holders for the silt fence and use metal posts or bar
reinforcement instead of wood stakes. If bar reinforcement is used in lieu of wood stakes,
use number four or greater bar. Provide end protection for any exposed bar reinforcement
for health and safety purposes.

Installation Guidelines — Traditional Method

Silt fences are to be constructed on a level contour. Sufficient area should exist behind the fence
for ponding to occur without flooding or overtopping the fence.

A trench should be excavated approximately 6 in. wide and 6 in. deep along the line of the
proposed silt fence (trenches should not be excavated wider or deeper than necessary for
proper silt fence installation).

Bottom of the silt fence should be keyed-in a minimum of 12 in.

Posts should be spaced a maximum of 6 ft apart and driven securely into the ground a
minimum of 18 in. or 12 in. below the bottom of the trench.

When standard strength geotextile is used, a plastic or wire mesh support fence should be
fastened securely to the upslope side of posts using heavy—duty wire staples at least 1 in.
long. The mesh should extend into the trench.

When extra-strength geotextile and closer post spacing are used, the mesh support fence
may be eliminated.

Woven geotextile should be purchased in a long roll, then cut to the length of the barrier.
When joints are necessary, geotextile should be spliced together only at a support post, with
a minimum 6 in. overlap and both ends securely fastened to the post.

The trench should be backfilled with native material and compacted.

Construct silt fences with a setback of at least 3 ft from the toe of a slope. Where, due to
specific site conditions, a 3 ft setback is not available, the silt fence may be constructed at the
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toe of the slope, but should be constructed as far from the toe of the slope as practicable. Silt
fences close to the toe of the slope will be less effective and more difficult to maintain.

Construct the length of each reach so that the change in base elevation along the reach does
not exceed 1/3 the height of the barrier; in no case should the reach exceed 500 ft. '

Cross barriers should be a minimum of !/ and a maximum of %2 the height of the linear
barrier.

See typical installation details at the end of this fact sheet.

Installation Guidelines - Static Slicing Method

Static Slicing is defined as insertion of a narrow blade pulled behind a tractor, similar to a
plow blade, at least 10 inches into the soil while at the same time pulling silt geotextile fabric
into the ground through the opening created by the blade to the depth of the blade. Once the
gerotextile is installed, the soil is compacted using tractor tires.

This method will not work with pre-fabricated, wire backed silt fence.

Benefits:

o Ease of installation (most often done with a 2 person crew). In addition,
installation using static slicing has been found to be more efficient on slopes, in
rocky soils, and in saturated soils.

o Minimal soil disturbance.

o Greater level of compaction along fence, leading to higher performance (i.e.
greater sediment retention).

o Uniform installation.

o Less susceptible to undercutting/undermining,.

Costs

It should be noted that costs vary greatly across regions due to available supplies and labor
costs.

Average annual cost for installation using the traditional silt fence installation method
(assumes 6 month useful life) is $7 per linear foot based on vendor research. Range of cost
is $3.50 - $9.10 per linear foot.

In tests, the slicing method required 0.33 man hours per 100 linear feet, while the trenched
based systems required as much as 1.01 man hours per linear foot.

Inspection and Maintenance

BMPs must be inspected in accordance with General Permit requirements for the associated
project type and risk level. It is recommended that at a minimum, BMPs be inspected
weekly, prior to forecasted rain events, daily during extended rain events, and after the
conclusion of rain events.

Repair undercut silt fences.
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m  Repair or replace split, torn, slumping, or weathered fabric. The lifespan of silt fence fabric
is generally 5 to 8 months.

m  Silt fences that are damaged and become unsuitable for the intended purpose should be
removed from the site of work, disposed, and replaced with new silt fence barriers.

m  Sediment that accumulates in the BMP should be periodically removed in order to maintain
BMP effectiveness. Sediment should be removed when the sediment accumulation reaches
one-third of the barrier height.

w  Silt fences should be left in place until the upstream area is permanently stabilized. Until
then, the silt fence should be inspected and maintained regularly.

m  Remove silt fence when upgradient areas are stabilized. Fill and compact post holes and
anchor trench, remove sediment accumulation, grade fence alignment to blend with adjacent
ground, and stabilize disturbed area.
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Check Dams

Categories
EC  Erosion Control " IZ’i°
SE  Sediment Control ]

TC  Tracking Control

WE  Wind Erosion Control

NS Non-Stormwater
Management Control

Waste Management and

WM \aterials Pollution Control

Description and Purpose

A check dam is a small barrier constructed of rock, gravel bags,
sandbags, fiber rolls, or other proprietary products, placed
across a constructed swale or drainage ditch. Check dams
reduce the effective slope of the channel, thereby reducing
scour and channel erosion by reducing flow velocity and
increasing residence time within the channel, allowing
sediment to settle.

Suitable Applications
Check dams may be appropriate in the following situations:

m To promote sedimentation behind the dam.

m To prevent erosion by reducing the velocity of channel flow
in small intermittent channels and temporary swales.

m In small open channels that drain 10 acres or less.

m In steep channels where stormwater runoff velocities
exceed 5 ft/s.

®  During the establishment of grass linings in drainage
ditches or channels.

= Intemporary ditches where the short length of service does

not warrant establishment of erosion-resistant linings.

m To act as a grade control structure.

e A

Legend:
| Primary Category
[ secondary Category

= L e,

Targeted Constituents

Ao b b

Sediment
Nutrients
Trash

Metals
Bacteria

Qil and Grease
Organics

Potenti;Iu:ll'l:c_él'ul;a.'ci.ves

SE-5 Flger Rolls

SE-6 Gravel Bag Berm
SE-8 Sandbag Barrier
SE-14 Biofilter Bags
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Check Dams SE-4

Limitations
®  Not to be used in live streams or in channels with extended base flows.

= Not appropriate in channels that drain areas greater than 10 acres.

= Not appropriate in channels that are already grass-lined unless erosion potential or
sediment-laden flow is expected, as installation may damage vegetation.

® Require extensive maintenance following high velocity flows.

m  Promotes sediment trapping which can be re-suspended during subsequent storms or
removal of the check dam.

® Do not construct check dams with straw bales or silt fence.

= Water suitable for mosquito production may stand behind check dams, particularly if
subjected to daily non-stormwater discharges.

Implementation
General

Check dams reduce the effective slope and create small pools in swales and ditches that drain 10
acres or less. Using check dams to reduce channel slope reduces the velocity of stormwater
flows, thus reducing erosion of the swale or ditch and promoting sedimentation. Thus, check
dams are dual-purpose and serve an important role as erosion controls as well as as sediment
controls. Note that use of 1-2 isolated check dams for sedimentation will likely result in little net
removal of sediment because of the small detention time and probable scour during longer
storms. Using a series of check dams will generally increase their effectiveness. A sediment trap
(SE-3) may be placed immediately upstream of the check dam to increase sediment removal
efficiency.

Design and Layout

Check dams work by decreasing the effective slope in ditches and swales. An important
consequence of the reduced slope is a reduction in capacity of the ditch or swale. This reduction
in capacity should be considered when using this BMP, as reduced capacity can result in
overtopping of the ditch or swale and resultant consequences. In some cases, such as a
“permanent” ditch or swale being constructed early and used as a “temporary” conveyance for
construction flows, the ditch or swale may have sufficient capacity such that the temporary
reduction in capacity due to check dams is acceptable. When check dams reduce capacities
beyond acceptable limits, either:

®  Don'’t use check dams. Consider alternative BMPs, or.
= Increase the size of the ditch or swale to restore capacity.

Maximum slope and velocity reduction is achieved when the toe of the upstream dam is at the
same elevation as the top of the downstream dam (see “Spacing Between Check Dams” detail at
the end of this fact sheet). The center section of the dam should be lower than the edge sections
(at least 6 inches), acting as a spillway, so that the check dam will direct flows to the center of
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Check Dams SE-4

the ditch or swale (see “Typical Rock Check Dam” detail at the end of this fact sheet). Bypass or
side-cutting can occur if a sufficient spillway is not provided in the center of the dam.

Check dams are usually constructed of rock, gravel bags, sandbags, and fiber rolls. A number of
products can also be used as check dams (e.g. HDPE check dams, temporary silt dikes (SE-12)),
and some of these products can be removed and reused. Check dams can also be constructed of
logs or lumber, and have the advantage of a longer lifespan when compared to gravel bags,
sandbags, and fiber rolls. Check dams should not be constructed from straw bales or silt fences,
since concentrated flows quickly wash out these materials.

Rock check dams are usually constructed of 8 to 12 in. rock. The rock is placed either by hand or
mechanically, but never just dumped into the channel. The dam should completely span the
ditch or swale to prevent washout. The rock used should be large enough to stay in place given
the expected design flow through the channel. It is recommended that abutments be extended
18 in. into the channel bank. Rock can be graded such that smaller diameter rock (e.g. 2-4 in) is

located on the upstream side of larger rock (holding the smaller rock in place); increasing
residence time.

Log check dams are usually constructed of 4 to 6 in. diameter logs, installed vertically. The logs
should be embedded into the soil at least 18 in. Logs can be bolted or wired to vertical support
logs that have been driven or buried into the soil.

See fiber rolls, SE-5, for installation of fiber roll check dams.

Gravel bag and sand bag check dams are constructed by stacking bags across the ditch or swale,

shaped as shown in the drawings at the end of this fact sheet (see “Gravel Bag Check Dam” detail
at the end of this fact sheet).

Manufactured products, such as temporary silt dikes (SE-12), should be installed in accordance
with the manufacturer’s instructions. Installation typically requires anchoring or trenching of
products, as well as regular maintenance to remove accumulated sediment and debris.

If grass is planted to stabilize the ditch or swale, the check dam should be removed when the
grass has matured (unless the slope of the swales is greater than 4%).

The following guidance should be followed for the design and layout of check dams:

m Install the first check dam approximately 16 ft from the outfall device and at regular
intervals based on slope gradient and soil type.

m Check dams should be placed at a distance and height to allow small pools to form between
each check dam.

m  For multiple check dam installation, backwater from a downstream check dam should reach
the toes of the upstream check dam.

® A sediment trap provided immediately upstream of the check dam will help capture
sediment. Due to the potential for this sediment to be resuspended in subsequent storms,
the sediment trap should be cleaned following each storm event.
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Check Dams SE-4

High flows (typically a 2-year storm or larger) should safely flow over the check dam without
an increase in upstream flooding or damage to the check dam.

Where grass is used to line ditches, check dams should be removed when grass has matured
sufficiently to protect the ditch or swale.

Materials

Rock used for check dams should typically be 8-12 in rock and be sufficiently sized to stay in
place given expected design flows in the channel. Smaller diameter rock (e.g. 2 to 4 in) can
be placed on the upstream side of larger rock to increase residence time.

Gravel bags used for check dams should conform to the requirements of SE-6, Gravel Bag
Berms.

Sandbags used for check dams should conform to SE-8, Sandbag Barrier.
Fiber rolls used for check dams should conform to SE-5, Fiber Rolls.

Temporary silt dikes used for check dams should conform to SE-12, Temporary Silt Dikes.

Installation

Rock should be placed individually by hand or by mechanical methods (no dumping of rock)
to achieve complete ditch or swale coverage.

Tightly abut bags and stack according to detail shown in the figure at the end of this section
(pyramid approach). Gravel bags and sandbags should not be stacked any higher than 3 ft.

Upper rows or gravel and sand bags shall overlap joints in lower rows.
Fiber rolls should be trenched in, backfilled, and firmly staked in place.

Install along a level contour.

HDPE check dams, temporary silt dikes, and other manufactured products should be used
and installed per manufacturer specifications.

Costs

Cost consists of labor costs if materials are readily available (such as gravel on-site). If material

must be imported, costs will increase. For other material and installation costs, see SE-5, SE-6,
SE-8, SE-12, and SE-14.

Inspection and Maintenance

BMPs must be inspected in accordance with General Permit requirements for the associated
project type and risk level. It is recommended that at a minimum, BMPs be inspected

weekly, prior to forecasted rain events, daily during extended rain events, and after the
conclusion of rain events.

Replace missing rock, bags, rolls, etc. Replace bags or rolls that have degraded or have
become damaged.
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Check Dams SE-4

If the check dam is used as a sediment capture device, sediment that accumulates behind the
BMP should be periodically removed in order to maintain BMP effectiveness. Sediment
should be removed when the sediment accumulation reaches one-third of the barrier height.

If the check dam is used as a grade control structure, sediment removal is not required as
long as the system continues to control the grade.

Inspect areas behind check dams for pools of standing water, especially if subjected to daily
non-stormwater discharges.

Remove accumulated sediment prior to permanent seeding or soil stabilization.

Remove check dam and accumulated sediment when check dams are no longer needed.

References

Draft — Sedimentation and Erosion Control, and Inventory of Current Practices, USEPA, April
1990.

Manual of Standards of Erosion and Sediment Control Measures, Association of Bay Area
Governments, May 1995.

Stormwater Quality Handbooks - Construction Site Best Management Practices (BMPs) Manual,
State of California Department of Transportation (Caltrans), March 2003.

Stormwater Management of the Puget Sound Basin, Technical Manual, Publication #91-75,
Washington State Department of Ecology, February 1992.

Erosion and Sediment Control Manual, Oregon Department of Environmental Quality, February
2005.

Metzger, M.E. 2004. Managing mosquitoes in stormwater treatment devices. University of
California Division of Agriculture and Natural Resources, Publication 8125. On-line: http://
anrcatalog.ucdavis.edu/pdf/8125.pdf
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Fiber Rolls SE-5

it T A T T PR Tt

| Categories
EC Erosion Control =
SE  Sediment Control 1|

TC  Tracking Control
WE  Wind Erosion Control

NS Non-Stormwater
Management Control

W Waste Management and
Materials Pollution Cantrol

Legend:

%] Primary Category
(<l secondary Category

Description and Purpose Targeted Constituents

A fiber roll consists of straw, coir, or other biodegradable Sediment ~
materials bound into a tight tubular roll wrapped by netting,

which can be photodegradable or natural. Additionally, gravel :.lrl::: i
core fiber rolls are available, which contain an imbedded ballast

material such as gravel or sand for additional weight when Metals.
staking the rolls are not feasible (such as use as inlet Hacteria
protection). When fiber rolls are placed at the toe and on the Oil and Grease
face of slopes along the contours, they intercept runoff, reduce Organics

its flow velocity, release the runoff as sheet flow, and provide
removal of sediment from the runoff (through sedimentation).
By interrupting the length of a slope, fiber rolls can also reduce

Potential Alternatives

sheet and rill erosion until vegetation is established. SE-1 Silt Fence
Suitable Applications SE-6 Gravel Bag B?”“
Fiber rolls may be suitable: SE-8 Sandbag Barrier

SE-14 Biofilter Bags
= Along the toe, top, face, and at grade breaks of exposed and

erodible slopes to shorten slope length and spread runoff as
sheet flow.

m At the end of a downward slope where it transitions to a
steeper slope.

® Along the perimeter of a project.

m  As check dams in unlined ditches with minimal grade.
s Down-slope of exposed soil areas.

m At operational storm drains as a form of inlet protection.

CALITORN A ST vl i
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Fiber Rolls SE-5

m Around temporary stockpiles.

Limitations

Fiber rolls are not effective unless trenched in and staked.

m Not intended for use in high flow situations.

e Difficult to move once saturated.

m If not properly staked and trenched in, fiber rolls could be transported by high flows.

m  Fiber rolls have a very limited sediment capture zone.

m  Fiber rolls should not be used on slopes subject to creep, slumping, or landslide.

m Rolls typically function for 12-24 months depending upon local conditions.

Implementation

Fiber Roll Materials

m  Fiber rolls should be prefabricated.

s Fiber rolls majr come manufactured containing polyacrylamide (PAM), a flocculating agent
within the roll. Fiber rolls impregnated with PAM provide additional sediment removal
capabilities and should be used in areas with fine, clayey or silty soils to provide additional
sediment removal capabilities. Monitoring may be required for these installations.

m  Fiber rolls are made from weed free rice straw, flax, or a similar agricultural material bound
into a tight tubular roll by netting.

m Typical fiber rolls vary in diameter from 9 in. to 20 in. Larger diameter rolls are available as
well.

Installation

m Locate fiber rolls on level contours spaced as follows:

- Slope inclination of 4:1 (H:V) or flatter: Fiber rolls should be placed at a maximum
interval of 20 ft.

- Slope inclination between 4:1 and 2:1 (H:V): Fiber Rolls should be placed at a maximum
interval of 15 ft. (a closer spacing is more effective).

- Slopeinclination 2:1 (H:V) or greater: Fiber Rolls should be placed at a maximum
interval of 10 ft. (a closer spacing is more effective).

m Prepare the slope before beginning installation.

= Dig small trenches across the slope on the contour. The trench depth should be V4 to 1/3 of
the thickness of the roll, and the width should equal the roll diameter, in order to provide
area to backfill the trench.
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Fiber Rolls SE-5

Itis critical that rolls are installed perpendicular to water movement, and parallel to the
slope contour.

Start building trenches and installing rolls from the bottom of the slope and work up.

It is recommended that pilot holes be driven through the fiber roll. Use a straight bar to
drive holes through the roll and into the soil for the wooden stakes.

Turn the ends of the fiber roll up slope to prevent runoff from going around the roll.
Stake fiber rolls into the trench.
- Drive stakes at the end of each fiber roll and spaced 4 ft maximum on center.

- Use wood stakes with a nominal classification of 0.75 by 0.75 in. and minimum length of
24 in.

If more than one fiber roll is placed in a row, the rolls should be overlapped, not abutted.

See t};pical fiber roll installation details at the end of this fact sheet.

Removal

Fiber rolls can be left in place or removed depending on the type of fiber roll and application
(temporary vs. permanent installation). Typically, fiber rolls encased with plastic netting are
used for a temporary application because the netting does not biodegrade. Fiber rolls used in
a permanent application are typically encased with a biodegradeable material and are left in
place. Removal of a fiber roll used in a permanent application can result in greater
disturbance.

Temporary installations should only be removed when up gradient areas are stabilized per
General Permit requirements, and/or pollutant sources no longer present a hazard. But, they
should also be removed before vegetation becomes too mature so that the removal process
does not disturb more soil and vegetation than is necessary.

Costs
Material costs for regular fiber rolls range from $20 - $30 per 25 ft roll.

Material costs for PAM impregnated fiber rolls range between 7.00-$9.00 per linear foot, based
upon vendor research.

Inspection and Maintenance

BMPs must be inspected in accordance with General Permit requirements for the associated
project type and risk level. It is recommended that at a minimum, BMPs be inspected

weekly, prior to forecasted rain events, daily during extended rain events, and after the
conclusion of rain events.

Repair or replace split, torn, unraveling, or slumping fiber rolls.

If the fiber roll is used as a sediment capture device, or as an erosion control device to
maintain sheet flows, sediment that accumulates in the BMP should be periodically removed
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Fiber Rolls SE-5

in order to maintain BMP effectiveness. Sediment should be removed when sediment
accumulation reaches one-third the designated sediment storage depth.

m If fiber rolls are used for erosion control, such as in a check dam, sediment removal should
not be required as long as the system continues to control the grade. Sediment control
BMPs will likely be required in conjunction with this type of application.

m  Repair any rills or gullies promptly.

References

Stormwater Quality Handbooks - Construction Site Best Management Practices (BMPs) Manual,
State of California Department of Transportation (Caltrans), March 2003.

Erosion and Sediment Control Manual, Oregon Department of Environmental Quality, February
2005.
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Categories
“EC

s e AR RS

Ercision Contr_;ﬁlm

SE  Sediment Control %]

TC  Tracking Control
WE  Wind Erosion Control

NS Non-Stormwater
Management Control

Wi Waste Management and
Materials Pollution Control

Legend:
M Primary Category
Bl secondary Category

Description and Purpose

Targeted Constituents

Sediment
Storm drain inlet protection consists of a sediment filter or an Nutrients
impounding area in, around or upstream of a storm drain, drop Tein
inlet, or curb inlet. Storm drain inlet protection measures Metals
temporarily pond runoff before it enters the storm drain, ,
allowing sediment to settle. Some filter configurations also RaiFrie
remove sediment by filtering, but usually the ponding action Ol and Grease
results in the greatest sediment reduction. Temporary Organics

geotextile storm drain inserts attach underneath storm drain
grates to capture and filter storm water.

T T Ty R ]

Potential Alternatives
SE-1 Silt Fence

SE-& Fiber Rolls

SE-6 Gravel Bag Berm

SE-8 Sandbag Barrier

SE-14 Biofilter Bags

Suitable Applications

Every storm drain inlet receiving runoff from unstabilized or
otherwise active work areas should be protected. Inlet
protection should be used in conjunction with other erosion
and sediment controls to prevent sediment-laden stormwater
and non-stormwater discharges from entering the storm drain
system.

Limitations
® Drainage area should not exceed 1 acre.

® In general straw bales should not be used as inlet
protection.

m  Requires an adequate area for water to pond without
encroaching into portions of the roadway subject to traffic.

A
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Storm Drain Inlet Protection SE-10

= Sediment removal may be inadequate to prevent sediment discharges in high flow
conditions or if runoff is heavily sediment laden. If high flow conditions are expected, use
other onsite sediment trapping techniques in conjunction with inlet protection.

® Frequent maintenance is required.

m  Limit drainage area to 1 acre maximum. For drainage areas larger than 1 acre, runoff should
be routed to a sediment-trapping device designed for larger flows. See BMPs SE-2,
Sediment Basin, and SE-3, Sediment Traps.

= Excavated drop inlet sediment traps are appropriate where relatively heavy flows are
expected, and overflow capability is needed.

Implementation
General

Inlet control measures presented in this handbook should not be used for inlets draining more
than one acre. Runoff from larger disturbed areas should be first routed through SE-2,
Sediment Basin or SE-3, Sediment Trap and/or used in conjunction with other drainage control,
erosion control, and sediment control BMPs to protect the site. Different types of inlet
protection are appropriate for different applications depending on site conditions and the type
of inlet. Alternative methods are available in addition to the methods described/shown herein
such as prefabricated inlet insert devices, or gutter protection devices.

Design and Layout

Identify existing and planned storm drain inlets that have the potential to receive sediment-
laden surface runoff. Determine if storm drain inlet protection is needed and which method to
use,

s The key to successful and safe use of storm drain inlet protection devices is to know where
runoff that is directed toward the inlet to be protected will pond or be diverted as a result of
installing the protection device.

- Determine the acceptable location and extent of ponding in the vicinity of the drain inlet.
The acceptable location and extent of ponding will influence the type and design of the
storm drain inlet protection device.

- Determine the extent of potential runoff diversion caused by the storm drain inlet
protection device. Runoff ponded by inlet protection devices may flow around the device
and towards the next downstream inlet. In some cases, this is acceptable; in other cases,
serious erosion or downstream property damage can be caused by these diversions. The
possibility of runoff diversions will influence whether or not storm drain inlet protection
is suitable; and, if suitable, the type and design of the device.

m  The location and extent of ponding, and the extent of diversion, can usually be controlled
through appropriate placement of the inlet protection device. In some cases, moving the
inlet protection device a short distance upstream of the actual inlet can provide more
efficient sediment control, limit ponding to desired areas, and prevent or control diversions.
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Storm Drain Inlet Protection SE-10

Six types of inlet protection are presented below. However, it is recognized that other
effective methods and proprietary devices exist and may be selected.

- Silt Fence: Appropriate for drainage basins with less than a 5% slope, sheet flows, and
flows under 0.5 cfs.

- Excavated Drop Inlet Sediment Trap: An excavated area around the inlet to trap
sediment (SE-3).

- Gravel bag barrier: Used to create a small sediment trap upstream of inlets on sloped,
paved streets. Appropriate for sheet flow or when concentrated flow may exceed 0.5 cfs,
and where overtopping is required to prevent flooding.

- Block and Gravel Filter; Appropriate for flows greater than 0.5 cfs.

- Temporary Geotextile Storm drain Inserts: Different products provide different features.
Refer to manufacturer details for targeted pollutants and additional features.

- Biofilter Bag Barrier: Used to create a small retention area upstream of inlets and can be
located on pavement or soil. Biofilter bags slowly filter runoff allowing sediment to settle
out. Appropriate for flows under 0.5 cfs.

Select the appropriate type of inlet protection and design as referred to or as described in
this fact sheet.

Provide area around the inlet for water to pond without flooding structures and property.

Grates and spaces around all inlets should be sealed to prevent seepage of sediment-laden
water.

Excavate sediment sumps (where needed) 1 to 2 ft with 2:1 side slopes around the inlet.

Imstallation

DI Protection Type 1 - Silt Fence - Similar to constructing a silt fence; see BMP SE-1,
Silt Fence. Do not place fabric underneath the inlet grate since the collected sediment may
fall into the drain inlet when the fabric is removed or replaced and water flow through the

grate will be blocked resulting in flooding. See typical Type 1 installation details at the end of

this fact sheet. .

1. Excavate a trench approximately 6 in. wide and 6 in. deep along the line of the silt fence
inlet protection device.

2. Place 2 in. by 2 in. wooden stakes around the perimeter of the inlet a maximum of 3 ft
apart and drive them at least 18 in. into the ground or 12 in. below the bottom of the
trench. The stakes should be at least 48 in.

3. Lay fabric along bottom of trench, up side of trench, and then up stakes. See SE-1, Silt
Fence, for details. The maximum silt fence height around the inlet is 24 in.

4. Staple the filter fabric (for materials and specifications, see SE-1, Silt Fence) to wooden
stakes. Use heavy-duty wire staples at least 1in. in length.
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Storm Drain Inlet Protection SE-10

5. Backfill the trench with gravel or compacted earth all the way around.

DI Protection Type 2 - Excavated Drop Inlet Sediment Trap - Install filter fabric
fence in accordance with DI Protection Type 1. Size excavated trap to provide a minimum

storage capacity calculated at the rate 67 yds/acre of drainage area. See typical Type 2
installation details at the end of this fact sheet.

DI Protection Type 3 - Gravel bag - Flow from a severe storm should not overtop the
curb. In areas of high clay and silts, use filter fabric and gravel as additional filter media.
Construct gravel bags in accordance with SE-6, Gravel Bag Berm. Gravel bags should be

used due to their high permeability. See typical Type 3 installation details at the end of this
fact sheet.

1. Construct on gently sloping street.
2. Leave room upstream of barrier for water to pond and sediment to settle.

3. Place several layers of gravel bags — overlapping the bags and packing them tightly
together.

4. Leave gap of one bag on the top row to serve as a spillway. Flow from a severe storm
(e.g., 10 year storm) should not overtop the curb.

DI Protection Type 4 — Block and Gravel Filter - Block and gravel filters are suitable
for curb inlets commonly used in residential, commercial, and industrial construction. See
typical Type 4 installation details at the end of this fact sheet.

1. Place hardware cloth or comparable wire mesh with 0.5 in. openings over the drop inlet
so that the wire extends a minimum of 1 ft beyond each side of the inlet structure. If

more than one strip is necessary, overlap the strips. Place woven geotextile over the wire
mesh.

2. Place concrete blocks lengthwise on their sides in a single row around the perimeter of
the inlet, so that the open ends face outward, not upward. The ends of adjacent blocks
should abut. The height of the barrier can be varied, depending on design needs, by
stacking combinations of blocks that are 4 in., 8 in., and 12 in. wide. The row of blocks
should be at least 12 in. but no greater than 24 in. high.

3. Place wire mesh over the outside vertical face (open end) of the concrete blocks to

prevent stone from being washed through the blocks. Use hardware cloth or comparable
wire mesh with 0.5 in. opening,.

4. Pile washed stone against the wire mesh to the top of the blocks. Use 0.75 to 3 in.

DI Protection Type 5 — Temporary Geotextile Insert (proprietary) — Many types
of temporary inserts are available. Most inserts fit underneath the grate of a drop inlet or
inside of a curb inlet and are fastened to the outside of the grate or curb. These inserts are
removable and many can be cleaned and reused. Installation of these inserts differs
between manufacturers. Please refer to manufacturer instruction for installation of
proprietary devices.
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Storm Drain Inlet Protection SE-10

m DI Protection Type 6 - Biofilter bags - Biofilter bags may be used as a substitute for
gravel bags in low-flow situations. Biofilter bags should conform to specifications detailed
in SE-14, Biofilter bags.

1. Construct in a gently sloping area.

2. Biofilter bags should be placed around inlets to intercept runoff flows.
3. All bag joints should overlap by 6 in.

4. Leave room upstream for water to pond and for sediment to settle out.

5. Stake bags to the ground as described in the following detail. Stakes may be omitted
if bags are placed on a paved surface.

Costs

w  Average annual cost for installation and maintenance of DI Type 1-4 and 6 (one year useful
life) is $200 per inlet.

m  Temporary geotextile inserts are proprietary and cost varies by region. These inserts can
often be reused and may have greater than 1 year of use if maintained and kept undamaged.
Average cost per insert ranges from $50-75 plus installation, but costs can exceed $100.
This cost does not include maintenance.

Inspection and Maintenance

m  BMPs must be inspected in accordance with General Permit requirements for the associated
project type and risk level. It is recommended that at a minimum, BMPs be inspected
weekly, prior to forecasted rain events, daily during extended rain events, and after the
conclusion of rain events.

= Silt Fences. If the fabric becomes clogged, torn, or degrades, it should be replaced. Make
sure the stakes are securely driven in the ground and are in good shape (i.e., not bent,
cracked, or splintered, and are reasonably perpendicular to the ground). Replace damaged
stakes. Ata minimum, remove the sediment behind the fabric fence when accumulation
reaches one-third the height of the fence or barrier height.

m  Gravel Filters. If the gravel becomes clogged with sediment, it should be carefully removed
from the inlet and either cleaned or replaced. Since cleaning gravel at a construction site
may be difficult, consider using the sediment-laden stone as fill material and put fresh stone
around the inlet. Inspect bags for holes, gashes, and snags, and replace bags as needed.
Check gravel bags for proper arrangement and displacement.

m Sediment that accumulates in the BMP should be periodically removed in order to maintain
BMP effectiveness. Sediment should be removed when the sediment accumulation reaches
one-third of the barrier height.

= Inspect and maintain temporary geotextile insert devices according to manufacturer’s
specifications.

®m  Remove storm drain inlet protection once the drainage area is stabilized.
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Storm Drain Inlet Protection SE-10

- Clean and regrade area around the inlet and clean the inside of the storm drain inlet, as
it should be free of sediment and debris at the time of final inspection.

References

Stormwater Quality Handbooks - Construction Site Best Management Practices (BMPs) Manual,
State of California Department of Transportation (Caltrans), March 2003.

Stormwater Management Manual for The Puget Sound Basin, Washington State Department of
Ecology, Public Review Draft, 1991.

Erosion and Sediment Control Manual, Oregon Department of Environmental Quality, February
20085.
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Storm Drain Inlet Protection SE-10
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Storm Drain Inlet Protection SE-10
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Storm Drain Inlet Protection SE-10
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Wind Erosion Control

WE-1

T— -

Cétegories
EC Erosion Control
SE  Sediment Control =

TC  Tracking Control

WE  Wind Erosion Control |
NS Non-Stormwater
Management Control

Waste Management and
Materials Pollution Control

Description and Purpose

Wind erosion or dust control consists of applying water or other
chemical dust suppressants as necessary to prevent or alleviate
dust nuisance generated by construction activities. Covering
small stockpiles or areas is an alternative to applying water or
other dust palliatives.

California’s Mediterranean climate, with a short “wet” season
and a typically long, hot “dry” season, allows the soils to
thoroughly dry out. During the dry season, construction
activities are at their peak, and disturbed and exposed areas are
increasingly subject to wind erosion, sediment tracking and
dust generated by construction equipment. Site conditions and
climate can make dust control more of an erosion problem than
water based erosion. Additionally, many local agencies,
including Air Quality Management Districts, require dust
control and/or dust control permits in order to comply with
local nuisance laws, opacity laws (visibility impairment) and the
requirements of the Clean Air Act. Wind erosion control is
required to be implemented at all construction sites greater
than 1 acre by the General Permit.

Suitable Applications

Most BMPs that provide protection against water-based erosion
will also protect against wind-based erosion and dust control

Legend:
| Primary Category
Xl secondary Category

h!:i'va'rgeted Constituents

" Sediment ]

Nutrients
Trash

Metals
Bacteria

Qil and Grease
Organics

Poteﬁtial Alternatives
EC-5 Soil Binders

requirements required by other agencies will generally meet wind
erosion control requirements for water quality protection. Wind
erosion control BMPs are suitable during the following construction
activities:

CALITOUNIA STORMWATLE
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Wind Erosion Control WE-1

s Construction vehicle traffic on unpaved roads
= Drilling and blasting activities

= Soils and debris storage piles

s Batch drop from front-end loaders

= Areas with unstabilized soil

= Final grading/site stabilization

Limitations

= Watering prevents dust only for a short period (generally less than a few hours) and should
be applied daily (or more often) to be effective.

= Over watering may cause erosion and track-out.

»  Oil or oil-treated subgrade should not be used for dust control because the oil may migrate
into drainageways and/or seep into the soil.

= Chemical dust suppression agents may have potential environmental impacts. Selected
chemical dust control agents should be environmentally benign.

»  Effectiveness of controls depends on soil, temperature, humidity, wind velocity and traffic.

s Chemical dust suppression agents should not be used within 100 feet of wetlands or water
bodies.

m  Chemically treated subgrades may make the soil water repellant, interfering with long-term
infiltration and the vegetation/re-vegetation of the site. Some chemical dust suppressants
may be subject to freezing and may contain solvents and should be handled properly.

@ In compacted areas, watering and other liquid dust control measures may wash sediment or
other constituents into the drainage system.

m  If the soil surface has minimal natural moisture, the affected area may need to be pre-wetted
so that chemical dust control agents can uniformly penetrate the soil surface.

Implementation
Dust Control Practices

Dust control BMPs generally stabilize exposed surfaces and minimize activities that suspend or
track dust particles. The following table presents dust control practices that can be applied to
varying site conditions that could potentially cause dust. For heavily traveled and disturbed
areas, wet suppression (watering), chemical dust suppression, gravel asphalt surfacing,
temporary gravel construction entrances, equipment wash-out areas, and haul truck covers can
be employed as dust control applications. Permanent or temporary vegetation and mulching
can be employed for areas of occasional or no construction traffic. Preventive measures include
minimizing surface areas to be disturbed, limiting onsite vehicle traffic to 15 mph or less, and
controlling the number and activity of vehicles on a site at any given time.
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Wind Erosion Control WE-1

Chemical dust suppressants include: mulch and fiber based dust palliatives (e.g. paper mulch
with gypsum binder), salts and brines (e.g. calcium chloride, magnesium chloride), non-
petroleum based organics (e.g. vegetable oil, lignosulfonate), petroleum based organics (e.g.
asphalt emulsion, dust oils, petroleum resins), synthetic polymers (e.g. polyvinyl acetate, vinyls,
acrylic), clay additives (e.g. bentonite, montimorillonite) and electrochemical products (e.g.
enzymes, ionic products).

Bust Control Practices
Site —‘ y " - gl Temporary Gravel Minimize
Condition Permanent Mulching Su " ?: fon £ hﬁm“‘: a ("rj:l] Construction Synthetic Extent of
Vegetation g Mg 2 s : b Entrances/Equipment Covers Disturbed
(Watering) Suppression Asphalt
e o Wash Down Area
Disturbed
Areas not
Subject to X X X X X X
Traffic
Disturbed
Subject to * X N X X
Traffic
Material
Stockpiles X X X X X
Bemolition X X X
Clearing/
Excavation X X X
Truck
Fraffic on
tinpaved & X X X X
Roads
Tracking X X

Additional preventive measures include:

m  Schedule construction activities to minimize exposed area (see EC-1, Scheduling).

® Quickly treat exposed soils using water, mulching, chemical dust suppressants, or
stone/gravel layering.

e Identify and stabilize key access points prior to commencement of construction.

m Minimize the impact of dust by anticipating the direction of prevailing winds.

m Restrict construction traffic to stabilized roadways within the project site, as practicable.

m  Water should be applied by means of pressure-type distributors or pipelines equipped with a
spray system or hoses and nozzles that will ensure even distribution.

m  All distribution equipment should be equipped with a positive means of shutoff.

s Unless water is applied by means of pipelines, at least one mobile unit should be available at
all times to apply water or dust palliative to the project.

m If reclaimed waste water is used, the sources and discharge must meet California
Department of Health Services water reclamation criteria and the Regional Water Quality

November 2009 California Stormwater BMP Handbook 30f5

Construction
Www.casqga.org



Wind Erosion Control WE-1

Control Board (RWQCB) requirements. Non-potable water should not be conveyed in tanks
or drain pipes that will be used to convey potable water and there should be no connection
between potable and non-potable supplies. Non-potable tanks, pipes, and other
conveyances should be marked, “NON-POTABLE WATER - DO NOT DRINK.”

= Pave or chemically stabilize access points where unpaved traffic surfaces adjoin paved roads.
s Provide covers for haul trucks transporting materials that contribute to dust.

s Provide for rapid clean up of sediments deposited on paved roads. Furnish stabilized
construction road entrances and wheel wash areas.

= Stabilize inactive areas of construction sites using temporary vegetation or chemical
stabilization methods.

For chemical stabilization, there are many products available for chemically stabilizing gravel
roadways and stockpiles. If chemical stabilization is used, the chemicals should not create any
adverse effects on stormwater, plant life, or groundwater and should meet all applicable
regulatory requirements.

Costs

Installation costs for water and chemical dust suppression vary based on the method used and
the length of effectiveness. Annual costs may be high since some of these measures are effective
for only a few hours to a few days.

Inspection and Maintenance

= Inspect and verify that activity-based BMPs are in place prior to the commencement of
associated activities.

= BMPs must be inspected in accordance with General Permit requirements for the associated
project type and risk level. It is recommended that at a minimum, BMPs be inspected
weekly, prior to forecasted rain events, daily during extended rain events, and after the
conclusion of rain events.

m  Check areas protected to ensure coverage.

= Most water-based dust control measures require frequent application, often daily or even

multiple times per day. Obtain vendor or independent information on longevity of chemical
dust suppressants.

References

Best Management Practices and Erosion Control Manual for Construction Sites, Flood Control
District of Maricopa County, Arizona, September 1992.

California Air Pollution Control Laws, California Air Resources Board, updated annually.

Construction Manual, Chapter 4, Section 10, “Dust Control”; Section 17, “Watering”; and Section
18, “Dust Palliative”, California Department of Transportation (Caltrans), July 2001.
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Wind Erosion Control WE-1

Prospects for Attaining the State Ambient Air Quality Standards for Suspended Particulate
Matter (PM10), Visibility Reducing Particles, Sulfates, Lead, and Hydrogen Sulfide, California
Air Resources Board, April 1991.

Stormwater Quality Handbooks Construction Site Best Management Practices (BMPs) Manual,
State of California Department of Transportation (Caltrans), March 2003.
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Stabilized Construction Entrance/Exit TC-1

Description and Purpose

A stabilized construction access is defined by a point of
entrance/exit to a construction site that is stabilized to reduce

the tracking of mud and dirt onto public roads by construction
vehicles.

Suitable Applications
Use at construction sites:

m  Where dirt or mud can be tracked onto public roads.
m  Adjacent to water bodies.
®  Where poor soils are encountered.

m  Where dust is a problem during dry weather conditions.

Limitations

m  Entrances and exits require periodic top dressing with
additional stones. ;

s This BMP should be used in conjunction with street
sweeping on adjacent public right of way.

®  Entrances and exits should be constructed on level ground
only.

= Stabilized construction entrances are rather expensive to
construct and when a wash rack is included, a sediment trap
of some kind must also be provided to collect wash water

i s L ot T

Eategori"é”s'

S e e B AL A0

EC Erosioﬁ Control

SE  Sediment Control

TC  Tracking Control

WE  Wind Erasion Control

NS Non-Stormwater
Management Control

WM Waste Management and
Materials Poliution Centrol

Legend:
| Primary Objective
%] secondary Objective

=
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| Targeted Constituents

Sediment %
Nutrients

Trash

Metals
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Potential Alternatives
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Stabilized Construction Entrance/Exit TC-1

runoff.

Implementation

General

A stabilized construction entrance is a pad of aggregate underlain with filter cloth located at any
point where traffic will be entering or leaving a construction site to or from a public right of way,
street, alley, sidewalk, or parking area. The purpose of a stabilized construction entrance is to
reduce or eliminate the tracking of sediment onto public rights of way or streets. Reducing

tracking of sediments and other pollutants onto paved roads helps prevent deposition of
sediments into local storm drains and production of airborne dust.

Where traffic will be entering or leaving the construction site, a stabilized construction entrance
should be used. NPDES permits require that appropriate measures be implemented to prevent
tracking of sediments onto paved roadways, where a significant source of sediments is derived
from mud and dirt carried out from unpaved roads and construction sites.

Stabilized construction entrances are moderately effective in removing sediment from
equipment leaving a construction site. The entrance should be built on level ground.
Advantages of the Stabilized Construction Entrance/Exit is that it does remove some sediment
from equipment and serves to channel construction traffic in and out of the site at specified
locations. Efficiency is greatly increased when a washing rack is included as part of a stabilized
construction entrance/exit.

Design and Layout
m  Construct on level ground where possible.

m Select 3 to 6 in. diameter stones.
m  Use minimum depth of stones of 12 in. or as recommended by soils engineer.
m  Construct length of 50 ft minimum, and 30 ft minimum width.

m  Rumble racks constructed of steel panels with ridges and installed in the stabilized
entrance/exit will help remove additional sediment and to keep adjacent streets clean.

m Provide ample turning radii as part of the entrance.
m Limit the points of entrance/exit to the construction site.
m Limit speed of vehicles to control dust.

& Properly grade each construction entrance/exit to prevent runoff from leaving the
construction site.

m  Route runoff from stabilized entrances/exits through a sediment trapping device before
discharge.

® Design stabilized entrance/exit to support heaviest vehicles and equipment that will use it.
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Stabilized Construction Entrance/Exit TC-1

= Select construction access stabilization (aggregate, asphaltic concrete, concrete) based on
longevity, required performance, and site conditions. Do not use asphalt concrete (AC)
grindings for stabilized construction access/roadway.

m If aggregate is selected, place crushed aggregate over geotextile fabric to at least 12 in. depth,
or place aggregate to a depth recommended by a geotechnical engineer. A crushed aggregate
greater than 3 in. but smaller than 6 in. should be used.

m  Designate combination or single purpose entrances and exits to the construction site.

m  Require that all employees, subcontractors, and suppliers utilize the stabilized construction
access.

= Implement SE-7, Street Sweeping and Vacuuming, as needed.

m  All exit locations intended to be used for more than a two-week period should have stabilized
construction entrance/exit BMPs.
Inspection and Maintenance

= Inspect and verify that activity—based BMPs are in place prior to the commencement of
associated activities. While activities associated with the BMPs are under way, inspect

weekly during the rainy season and of two-week intervals in the non-rainy season to verify
continued BMP implementation.

m  Inspect local roads adjacent to the site daily. Sweep or vacuum to remove visible
accumulated sediment.

= Remove aggregate, separate and dispose of sediment if construction entrance/exit is clogged
with sediment.

®  Keep all temporary roadway ditches clear.

m  Check for damage and repair as needed.

®  Replace gravel material when surface voids are visible.

= Remove all sediment deposited on paved roadways within 24 hours.

m  Remove gravel and filter fabric at completion of construction

Costs

Average annual cost for installation and maintenance may vary from $1,200 to $4,800 each,
averaging $2,400 per entrance. Costs will increase with addition of washing rack, and sediment
trap. With wash rack, costs range from $1,200 - $6,000 each, averaging $3,600 per entrance.

References

Manual of Standards of Erosion and Sediment Control Measures, Association of Bay Area
Governments, May 1995.
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Stabilized Construction Entrance/Exit TC-1

National Management Measures to Control Nonpoint Source Pollution from Urban Areas,
USEPA Agency, 2002.

Proposed Guidance Specifying Management Measures for Sources of Nonpoint Pollution in
Coastal Waters, Work Group Working Paper, USEPA, April 1992.

Stormwater Quality Handbooks Construction Site Best Management Practices (BMPs) Manual,
State of California Department of Transportation (Caltrans), November 2000.

Stormwater Management of the Puget Sound Basin, Technical Manual, Publication #91-75,
Washington State Department of Ecology, February 1992.

Virginia Erosion and Sedimentation Control Handbook, Virginia Department of Conservation
and Reecreation, Division of Soil and Water Conservation, 1991.

Guidance Specifying Management Measures for Nonpoint Pollution in Coastal Waters, EPA
840-B-9-002, USEPA, Office of Water, Washington, DC, 1993.

Water Quality Management Plan for the Lake Tahoe Region, Volume II, Handbook of
Management Practices, Tahoe Regional Planning Agency, November 1988.
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Stabilized Construction Entrance/Exit

TC-1
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Stabilized Construction Entrance/Exit
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Water Conservation Practices

NS-1

Description and Purpose

Water conservation practices are activities that use water
during the construction of a project in a manner that avoids
causing erosion and the transport of pollutants offsite. These
practices can reduce or eliminate non-stormwater discharges.

Suitable Applications

Water conservation practices are suitable for all construction
sites where water is used, including piped water, metered
water, trucked water, and water from a reservoir.

Limitations
m  None identified.

Implementation
®  Keep water equipment in good working condition.

m  Stabilize water truck filling area.
® Repair water leaks promptly.

m  Washing of vehicles and equipment on the construction site
is discouraged.

= Avoid using water to clean construction areas. If water
must be used for cleaning or surface preparation, surface
should be swept and vacuumed first to remove dirt. This
will minimize amount of water required.

® Direct construction water runoff to areas where it can soak

T

Céi:egories
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Water Conservation Practices NS-1

into the ground or be collected and reused.

m Authorized non-stormwater discharges to the storm drain system, channels, or receiving
waters are acceptable with the implementation of appropriate BMPs.

m Lock water tank valves to prevent unauthorized use.

Costs
The cost is small to none compared to the benefits of conserving water.

Inspection and Maintenance

m Inspect and verify that activity based BMPs are in place prior to the commencement of
authorized non-stormwater discharges.

s Inspect BMPs subject to non-stormwater discharges daily while non-stormwater discharges
are occuring.

®  Repair water equipment as needed to prevent unintended discharges.
- Water trucks
- Water reservoirs (water buffalos)
- Irrigation systems
- Hydrant connections

References

Stormwater Quality Handbooks - Construction Site Best Management Practices (BMPs) Manual,
State of California Department of Transportation (Caltrans), November 2000.
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Illicit Connection/Discharge NS-6

B T R P G TS v s

Catég ories

S Y e N RELI

EC  Erosion Control

SE  Sediment Control

TC  Tracking Control

WE  Wind Erosion Control

Non-Stormwater
i Management Control Lz

WM Waste Management and
Materials Pollution Control

Legend:
M primary Objective
X secondary Objective

Targeted Constituents

Description and Purpose

: : ; Sediment

Procedures and practices designed for construction contractors Nitfierts ol
to recognize illicit connections or illegally dumped or Trash 7
discharged materials on a construction site and report = 7
incidents. Metals

Bacteria ]
Suitable Applications Oil and Grease ]
This best management practice (BMP) applies to all Organics ™

construction projects. Illicit connection/discharge and
reporting is applicable anytime an illicit connection or 4 N
discharge is discovered or illegally dumped material is found on ;:F’_tent'al Alter'_‘_aft':?s
the construction site. None

Limitations

Hlicit connections and illegal discharges or dumping, for the
purposes of this BMP, refer to discharges and dumping caused
by parties other than the contractor. If pre-existing hazardous
materials or wastes are known to exist onsite, they should be
identified in the SWPPP and handled as set forth in the SWPPP.

Implementation
Planning

s Review the SWPPP. Pre-existing areas of contamination
should be identified and documented in the SWPPP.

m Inspect site before beginning the job for evidence of illicit
connections, illegal dumping or discharges. Document any
pre-existing conditions and notify the owner.

m Inspect site regularly during project execution for evidence

CALITORN A STORMWARTUR
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Illicit Connection/Discharge NS-6

of illicit connections, illegal dumping or discharges.

®  Observe site perimeter for evidence for potential of illicitly discharged or illegally dumped
material, which may enter the job site.

Identification of Illicit Connections and Illegal Dumping or Discharges
# General — unlabeled and unidentifiable material should be treated as hazardous.

®  Solids - Look for debris, or rubbish piles. Solid waste dumping often occurs on roadways
with light traffic loads or in areas not easily visible from the traveled way.

@ Liquids - signs of illegal liquid dumping or discharge can include:

- Visible signs of staining or unusual colors to the pavement or surrounding adjacent
soils

- Pungent odors coming from the drainage systems

- Discoloration or oily substances in the water or stains and residues detained within
ditches, channels or drain boxes

- Abnormal water flow during the dry weather season

= Urban Areas - Evidence of illicit connections or illegal discharges is typically detected at
storm drain outfall locations or at manholes. Signs of an illicit connection or illegal
discharge can include:
- Abnormal water flow during the dry weather season
- Unusual flows in sub drain systems used for dewatering
- Pungent odors coming from the drainage systems

- Discoloration or oily substances in the water or stains and residues detained within
ditches, channels or drain boxes

- Excessive sediment deposits, particularly adjacent to or near active offsite construction
projects

®  Rural Areas - Illicit connections or illegal discharges involving irrigation drainage ditches
are detected by visual inspections. Signs of an illicit discharge can include:
- Abnormal water flow during the non-irrigation season
- Non-standard junction structures

- Broken concrete or other disturbances at or near junction structures
Reporting
Notify the owner of any illicit connections and illegal dumping or discharge incidents at the time

of discovery. For illicit connections or discharges to the storm drain system, notify the local
stormwater management agency. For illegal dumping, notify the local law enforcement agency.

Cleanup and Removal

The responsibility for cleanup and removal of illicit or illegal dumping or discharges will vary by
location. Contact the local stormwater management agency for further information.

November 2009 California Stormwater BMP Handbook 20f 3
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Costs

Costs to look for and report illicit connections and illegal discharges and dumping are low. The
best way to avoid costs associated with illicit connections and illegal discharges and dumping is
to keep the project perimeters secure to prevent access to the site, to observe the site for vehicles
that should not be there, and to document any waste or hazardous materials that exist onsite
before taking possession of the site.

Inspection and Maintenance

= Inspect and verify that activity-based BMPs are in place prior to the commencement of
associated activities. While activities associated with the BMP are under way, inspect weekly
during the rainy season and at two-week intervals in the non-rainy season to verify
continued BMP implementation.

® Inspect the site regularly to check for any illegal dumping or discharge.

m  Prohibit employees and subcontractors from disposing of non-job related debris or materials
at the construction site.

= Notify the owner of any illicit connections and illegal dumping or discharge incidents at the
time of discovery.

References

Blueprint for a Clean Bay: Best Management Practices to Prevent Stormwater Pollution from
Construction Related Activities; Santa Clara Valley Nonpoint Source Pollution Control Program,
1995.

Stormwater Quality Handbooks - Construction Site Best Management Practices (BMPs) Manual,
State of California Department of Transportation (Caltrans), November 2000.

Stormwater Management for Construction Activities, Developing Pollution Prevention Plans
and Best Management Practices, EPA 832-R-92005; USEPA, April 1992.
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Potable Water/Irrigation

NS-7

Description and Purpose

Potable Water/Irrigation consists of practices and procedures
to manage the discharge of potential pollutants generated
during discharges from irrigation water lines, landscape
irrigation, lawn or garden watering, planned and unplanned
discharges from potable water sources, water line flushing, and
hydrant flushing.

Suitable Applications

Implement this BMP whenever potable water or irrigation
water discharges occur at or enter a construction site.

Limitations
None identified.

Implementation

m Direct water from offsite sources around or through a
construction site, where feasible, in a way that minimizes
contact with the construction site.

m  Discharges from water line flushing should be reused for
landscaping purposes where feasible.

m  Shut off the water source to broken lines, sprinklers, or
valves as soon as possible to prevent excess water flow.

m Protect downstream stormwater drainage systems and
watercourses from water pumped or bailed from trenches
excavated to repair water lines.

m Inspect irrigated areas within the construction limits for

e e

e e

Categories

EC  Erosion Control

SE  Sediment Control

TC  Tracking Control

WE  Wind Erosion Control

Non-Stormwater
NS Management Control 4

Wi Waste Management and
Materials Pollution Control

Legend:
M primary Objective
Xl secondary Objective
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Potential Alternatives

None
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Potable Water/ Irrigation NS-7

excess watering. Adjust watering times and schedules to ensure that the appropriate
amount of water is being used and to minimize runoff. Consider factors such as soil
structure, grade, time of year, and type of plant material in determining the proper amounts
of water for a specific area.

Costs

Cost to manage potable water and irrigation are low and generally considered to be a normal
part of related activities.

Inspection and Maintenance

= Inspect and verify that activity-based BMPs are in place prior to the commencement of
associated activities. While activities associated with the BMP are under way, inspect weekly
during the rainy season and at two-week intervals in the non-rainy season to verify
continued BMP implementation.

= Inspect BMPs subject to non-stormwater discharges daily while non-stormwater discharges
occur.

= Repair broken water lines as soon as possible.

= Inspect irrigated areas regularly for signs of erosion and/or discharge.

References

Blueprint for a Clean Bay: Best Management Practices to Prevent Stormwater Pollution from
Construction Related Activities; Santa Clara Valley Nonpoint Source Pollution Control Program,
1995.

Stormwater Quality Handbooks - Construction Site Best Management Practices (BMPs) Manual,
State of California Department of Transportation (Caltrans), November 2000.

Stormwater Management for Construction Activities, Developing Pollution Prevention Plans
and Best Management Practices, EPA 832-R-92005; USEPA, April 1992.
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Stockpile Management

Description and Purpose

Stockpile management procedures and practices are designed
to reduce or eliminate air and stormwater pollution from
stockpiles of soil, soil amendments, sand, paving materials such
as portland cement concrete (PCC) rubble, asphalt concrete
(AC), asphalt concrete rubble, aggregate base, aggregate sub
base or pre-mixed aggregate, asphalt minder (so called “cold
mix” asphalt), and pressure treated wood.

Suitable Applications

Implement in all projects that stockpile soil and other loose
materials.

Limitations

s Plastic sheeting as a stockpile protection is temporary and
hard to manage in windy conditions. Where plastic is used,
consider use of plastic tarps with nylon reinforcement
which may be more durable than standard sheeting,.

® Plastic sheeting can increase runoff volume due to lack of
infiltration and potentially cause perimeter control failure.

m  Plastic sheeting breaks down faster in sunlight.

m The use of Plastic materials and photodegradable plastics
should be avoided.

S T B SR et R UL

.éat"é'c_ﬁluﬁries“

EC Erosicn Control

SE  Sediment Control [
TC  Tracking Control

WE  Wind Erosion Confrol
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Legend:
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Potential Alternatives

None

Implementation
Protection of stockpiles is a year-round requirement. To properly
manage stockpiles:
CALPORMIA S TORMWATIR
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Stockpile Management WM-3

= On larger sites, a minimum of 50 ft separation from concentrated flows of stormwater,
drainage courses, and inlets is recommended.

m  All stockpiles are required to be protected immediately if they are not scheduled to be used
within 14 days.

m  Protect all stockpiles from stormwater runon using temporary perimeter sediment barriers
such as compost berms (SE-13), temporary silt dikes (SE-12), fiber rolls (SE-5), silt fences
(SE-1), sandbags (SE-8), gravel bags (SE-6), or biofilter bags (SE-14). Refer to the individual
fact sheet for each of these controls for installation information.

@ Implement wind erosion control practices as appropriate on all stockpiled material. For
specific information, see WE-1, Wind Erosion Control.

s Manage stockpiles of contaminated soil in accordance with WM-7, Contaminated Soil
Management.

m Place bagged materials on pallets and under cover.
= Ensure that stockpile coverings are installed securely to protect from wind and rain.

= Some plastic covers withstand weather and sunlight better than others. Select cover
materials or methods based on anticipated duration of use.

Protection of Non-Active Stockpiles
Non-active stockpiles of the identified materials should be protected further as follows:

Soil stockpiles

= Soil stockpiles should be covered or protected with soil stabilization measures and a
temporary perimeter sediment barrier at all times.

= Temporary vegetation should be considered for topsoil piles that will be stockpiled for
extended periods.

Stockpiles of Portland cement concrete rubble, asphalt concrete, asphalt concrete rubble,
aggregate base, or aggregate sub base

= Stockpiles should be covered and protected with a temporary perimeter sediment barrier at
all times.

Stockpiles of “cold mix”

s Cold mix stockpiles should be placed on and covered with plastic sheeting or comparable
material at all times and surrounded by a berm.

Stockpiles of fly ash, stucco, hydrated lime

m  Stockpiles of materials that may raise the pH of runoff (i.e., basic materials) should be
covered with plastic and surrounded by a berm.

November 2009 California Stormwater BMP Handbook 2af 3
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Stockpile Management WM-3

Stockpiles/Storage of wood (Pressure treated with chromated copper arsenate or ammoniacal
copper zinc arsenate

m Treated wood should be covered with plastic sheeting or comparable material at all times
and surrounded by a berm.

Protection of Active Stockpiles
Active stockpiles of the identified materials should be protected as follows:

= All stockpiles should be covered and protected with a temporary linear sediment barrier
prior to the onset of precipitation.

= Stockpiles of “cold mix” and treated wood, and basic materials should be placed on and
covered with plastic sheeting or comparable material and surrounded by a berm prior to the
onset of precipitation.

@ The downstream perimeter of an active stockpile should be protected with a linear sediment
barrier or berm and runoff should be diverted around or away from the stockpile on the
upstream perimeter.

Costs

For cost information associated with stockpile protection refer to the individual erosion or
sediment control BMP fact sheet considered for implementation (For example, refer to SE-1 Silt
Fence for installation of silt fence around the perimeter of a stockpile.)

Inspection and Maintenance

m Stockpiles must be inspected in accordance with General Permit requirements for the
associated project type and risk level. It is recommended that at a minimum, BMPs be
inspected weekly, prior to forecasted rain events, daily during extended rain events, and
after the conclusion of rain events.

m It may be necessary to inspect stockpiles covered with plastic sheeting more frequently
during certain conditions (for example, high winds or extreme heat).

m Repair and/or replace perimeter controls and covers as needed to keep them functioning
properly.
s Sediment shall be removed when it reaches one-third of the barrier height.

References

Stormwater Quality Handbooks - Construction Site Best Management Practices (BMPs) Manual,
State of California Department of Transportation (Caltrans), March 2003.
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Solid Waste Management

WM-5
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Description and Purpose

Solid waste management procedures and practices are designed
to prevent or reduce the discharge of pollutants to stormwater
from solid or construction waste by providing designated waste
collection areas and containers, arranging for regular disposal,
and training employees and subcontractors.

Suitable Applications

This BMP is suitable for construction sites where the following
wastes are generated or stored:

®  Solid waste generated from trees and shrubs removed
during land clearing, demolition of existing structures
(rubble), and building construction

s Packaging materials including wood, paper, and plastic

® Scrap or surplus building materials including scrap metals,
rubber, plastic, glass pieces and masonry products

= Domestic wastes including food containers such as beverage
cans, coffee cups, paper bags, plastic wrappers, and
cigarettes

m  Construction wastes including brick, mortar, timber, steel
and metal scraps, pipe and electrical cuttings, non-
hazardous equipment parts, styrofoam and other materials
used to transport and package construction materials

® Highway planting wastes, including vegetative material,
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Solid Waste Management WM-5

plant containers, and packaging materials

Limitations

Temporary stockpiling of certain construction wastes may not necessitate stringent drainage
related controls during the non-rainy season or in desert areas with low rainfall.

Implementation
The following steps will help keep a clean site and reduce stormwater pollution:

® Select designated waste collection areas onsite.

e Inform trash-hauling contractors that you will accept only watertight dumpsters for onsite
use. Inspect dumpsters for leaks and repair any dumpster that is not watertight.

m Locate containers in a covered area or in a secondary containment.

m Provide an adequate number of containers with lids or covers that can be placed over the
container to keep rain out or to prevent loss of wastes when it is windy.

m Plan for additional containers and more frequent pickup during the demolition phase of
construction.

m  Collect site trash daily, especially during rainy and windy conditions.

®m  Remove this solid waste promptly since erosion and sediment control devices tend to collect
litter.

m  Make sure that toxic liquid wastes (used oils, solvents, and paints) and chemicals (acids,
pesticides, additives, curing compounds) are not disposed of in dumpsters designated for
construction debris.

m Do not hose out dumpsters on the construction site. Leave dumpster cleaning to the trash
hauling contractor.

m Arrange for regular waste collection before containers overflow.
m Clean up immediately if a container does spill.

m Make sure that construction waste is collected, removed, and disposed of only at authorized
disposal areas.

Education

s Have the contractor’s superintendent or representative oversee and enforce proper solid
waste management procedures and practices.

m Instruct employees and subcontractors on identification of solid waste and hazardous waste.
® Educate employees and subcontractors on solid waste storage and disposal procedures.

m  Hold regular meetings to discuss and reinforce disposal procedures (incorporate into regular
safety meetings).

November 2009 California Stormwater BMP Handbook 20of 4
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Solid Waste Management WM-5

m  Require that employees and subcontractors follow solid waste handling and storage
procedures.

®  Prohibit littering by employees, subcontractors, and visitors.
= Minimize production of solid waste materials wherever possible.

Collection, Storage, and Disposal
m  Littering on the project site should be prohibited.

m  To prevent clogging of the storm drainage system, litter and debris removal from drainage
grates, trash racks, and ditch lines should be a priority.

m  Trash receptacles should be provided in the contractor’s yard, field trailer areas, and at
locations where workers congregate for lunch and break periods.

m  Litter from work areas within the construction limits of the project site should be collected
and placed in watertight dumpsters at least weekly, regardless of whether the litter was
generated by the contractor, the public, or others. Collected litter and debris should not be
placed in or next to drain inlets, stormwater drainage systems, or watercourses.

®  Dumpsters of sufficient size and number should be provided to contain the solid waste
generated by the project.

= Full dumpsters should be removed from the project site and the contents should be disposed
of by the trash hauling contractor.

= Construction debris and waste should be removed from the site biweekly or more frequently
as needed.

m  Construction material visible to the public should be stored or stacked in an orderly manner.

= Stormwater runon should be prevented from contacting stored solid waste through the use
of berms, dikes, or other temporary diversion structures or through the use of measures to
elevate waste from site surfaces.

m  Solid waste storage areas should be located at least 50 ft from drainage facilities and
watercourses and should not be located in areas prone to flooding or ponding.

m  Except during fair weather, construction and highway planting waste not stored in
watertight dumpsters should be securely covered from wind and rain by covering the waste
with tarps or plastic.

m  Segregate potentially hazardous waste from non-hazardous construction site waste.
m  Make sure that toxic liquid wastes (used oils, solvents, and paints) and chemicals (acids,
pesticides, additives, curing compounds) are not disposed of in dumpsters designated for

construction debris.

m  For disposal of hazardous waste, see WM-6, Hazardous Waste Management. Have
hazardous waste hauled to an appropriate disposal and/or recycling facility.
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Solid Waste Management WM-5

m Salvage or recycle useful vegetation debris, packaging and surplus building materials when
practical. For example, trees and shrubs from land clearing can be used as a brush barrier,
or converted into wood chips, then used as mulch on graded areas. Wood pallets, cardboard
boxes, and construction scraps can also be recycled.

Costs
All of the above are low cost measures.

Inspection and Maintenance

w Inspect and verify that activity—based BMPs are in place prior to the commencement of
associated activities. While activities associated with the BMP are under way, inspect weekly
during the rainy season and of two-week intervals in the non-rainy season to verify
continued BMP implementation.

m Inspect BMPs subject to non-stormwater discharge daily while non-stormwater discharges
occur

= Inspect construction waste area regularly.
m Arrange for regular waste collection.

References

Processes, Procedures and Methods to Control Pollution Resulting from All Construction
Activity, 430/9-73-007, USEPA, 1973.

Stormwater Quality Handbooks - Construction Site Best Management Practices (BMPs) Manual,
State of California Department of Transportation (Caltrans), November 2000.

Stormwater Management for Construction Activities; Developing Pollution Prevention Plans
and Best Management Practice, EPA 832-R-92005; USEPA, April 1992.
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Sanitary/Septic Waste Management WM-9

Description and Purpose

Proper sanitary and septic waste management prevent the
discharge of pollutants to stormwater from sanitary and septic
waste by providing convenient, well-maintained facilities, and
arranging for regular service and disposal.

Suitable Applications
Sanitary septic waste management practices are suitable for use

at all construction sites that use temporary or portable sanitary
and septic waste systems.

Limitations
None identified.

Implementation

Sanitary or septic wastes should be treated or disposed of in
accordance with state and local requirements. In many cases,
one contract with a local facility supplier will be all that it takes
to make sure sanitary wastes are properly disposed.

Storage and Disposal Procedures

®  Temporary sanitary facilities should be located away from
drainage facilities, watercourses, and from traffic
circulation. If site conditions allow, place portable facilities
a minimum of 50 feet from drainage conveyances and
traffic areas. When subjected to high winds or risk of high
winds, temporary sanitary facilities should be secured to
prevent overturning.

Categories
“EC Erosion Control
S8E  Sediment Control
TC  Tracking Control
WE Wind Erosion Cantrol
NS Non-Stormwater
Management Cantrol
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WM aterials Pollsion Control 2
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Sanitary/Septic Waste Management WM-9

Temporary sanitary facilities must be equipped with containment to prevent discharge of
pollutants to the stormwater drainage system of the receiving water.

Consider safety as well as environmental implications before placing temporary sanitary
facilities.

Wastewater should not be discharged or buried within the project site.

Sanitary and septic systems that discharge directly into sanitary sewer systems, where
permissible, should comply with the local health agency, city, county, and sewer district
requirements.

Only reputable, licensed sanitary and septic waste haulers should be used.

Sanitary facilities should be located in a convenient location.

Temporary septic systems should treat wastes to appropriate levels before discharging.

If using an onsite disposal system (OSDS), such as a septic system, local health agency
requirements must be followed.

Temporary sanitary facilities that discharge to the sanitary sewer system should be properly
connected to avoid illicit discharges.

Sanitary and septic facilities should be maintained in good working order by a licensed
service.

Regular waste collection by a licensed hauler should be arranged before facilities overflow.

If a spill does occur from a temporary sanitary facility, follow federal, state and local
regulations for containment and clean-up.

Education

Educate employees, subcontractors, and suppliers on sanitary and septic waste storage and
disposal procedures.

Educate employees, subcontractors, and suppliers of potential dangers to humans and the
environment from sanitary and septic wastes.

Instruct employees, subcontractors, and suppliers in identification of sanitary and septic
waste.

Hold regular meetings to discuss and reinforce the use of sanitary facilities (incorporate into
regular safety meetings).

Establish a continuing education program to indoctrinate new employees.

Costs
All of the above are low cost measures.
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Sanitary/Septic Waste Management WM-9

Inspection and Maintenance

BMPs must be inspected in accordance with General Permit requirements for the associated
project type and risk level. It is recommended that at a minimum, BMPs be inspected
weekly, prior to forecasted rain events, daily during extended rain events, and after the
conclusion of rain events.

Arrange for regular waste collection.

If high winds are expected, portable sanitary facilities must be secured with spikes or
weighed down to prevent over turning.

If spills or leaks from sanitary or septic facilities occur that are not contained and discharge
from the site, non-visible sampling of site discharge may be required. Refer to the General
Permit or to your project specific Construction Site Monitoring Plan to determine if and
where sampling is required.

References

Stormwater Quality Handbooks - Construction Site Best Management Practices (BMPs) Manual,
State of California Department of Transportation (Caltrans), March 2003.

Stormwater Management for Construction Activities; Developing Pollution Prevention Plans
and Best Management Practice, EPA 832-R-92005; USEPA, April 1992.
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Soil Binders lss-5

Standard Symbol

BMP Objectives
@ Soil Stabilization
o Sediment Control
o Tracking Control
@ Wind Erosion Control
o Non-Storm Water Management
o Materials and Waste Management

Definition and
Purpose

Appropriate
Applications

Limitations

Soil binders consist of applying and maintaining a soil stabilizer to exposed soil
surfaces. Soil binders are materials applied to the soil surface to temporarily
prevent water-induced erosion of exposed soils on construction sites. Soil binders
also provide temporary dust, wind, and soil stabilization (erosion control)
benefits. This is one of five temporary soil stabilization alternatives to consider.

Soil binders are typically applied to disturbed areas requiring short-term
temporary protection. Because soil binders can often be incorporated into the
work, they may be a good choice for areas where grading activities will soon
resume. Application on stockpiles to prevent water and wind erosion.

m  Soil binders are temporary in nature and may need reapplication.

m Soil binders require a minimum curing time until fully effective, as prescribed
by the manufacturer, which may be 24 hours or longer. Soil binders may
need reapplication after a storm event.

m Soil binders will generally experience spot failures during heavy rainfall
events. If runoff penetrates the soil at the top of a slope treated with a soil
binder, it is likely that the runoff will undercut the stabilized soil layer and
discharge at a point further down slope.

B Soil binders do not hold up to pedestrian or vehicular traffic across treated
areas.

m Soil binders may not penetrate soil surfaces made up primarily of silt and
clay, particularly when compacted.

E Storm water quality runoff sampling is required for many soil binders. Soil
binders that do not require sampling are identified in the Caltrans
SWPPP/WPCP Preparation Manual, Pollutant Table, Attachment S.

Caltrans Storm Water Quality Handbooks Section 3
Construction Site Best Management Practices Manual Soil Binders 5$58-5
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Soil Binders SS-5|

®  Some soil binders may not perform well with low relative humidity. Under
rainy conditions, some agents may become slippery or leach out of the soil.

®  May not cure if low temperatures occur within 24 hours of application.

Standards and General Considerations

Specifications Site-specific soil types will dictate appropriate soil binders to be used.

® A soil binder must be environmentally benign (non-toxic to plant and animal
life), easy to apply, easy to maintain, economical, and shall not stain paved or
painted surfaces, refer to Standard Specifications Section 20-2.11.

m  Some soil binders are compatible with existing vegetation.

®  Performance of soil binders depends on temperature, humidity, and traffic
across treated areas,

®  Avoid over-spray onto the traveled way, sidewalks, lined drainage channels,
and existing vegetation.

Soil Binders Applications

After selecting an appropriate soil binder, the untreated soil surface must be

prepared before applying the soil binder. The untreated soil surface must contain

sufficient moisture to assist the agent in achieving uniform distribution. In
general, the following steps shall be followed:

m  Follow manufacturer’s recommendations for application rates, pre-wetting of
application area, and cleaning of equipment after use.

m  Prior to application, roughen embankment and fill areas by rolling with a
crimping or punching type roller or by track walking. Track walking shall
only be used where rolling is impractical.

m  Consider the drying time for the selected soil binder and apply with sufficient
time before anticipated rainfall. Soil binders shall not be applied during or
immediately before rainfall.

®  Avoid over-spray onto the traveled way, sidewalks, lined drainage channels,
sound walls, and existing vegetation.

®  Soil binders shall not be applied to frozen soil, areas with standing water,
under freezing or rainy conditions, or when the air temperature is below 40C
(400F) during the curing period.

®  More than one treatment is often necessary, although the second treatment
may be diluted or have a lower application rate.

@ Generally, soil binders require a minimum curing time of 24 hours before they
are fully effective. Refer to manufacturer’s instructions for specific cure times.
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m For liquid agents:

—  Crown or slope ground to avoid ponding.

—  Uniformly pre-wet ground at 0.14 to 1.4 L/m? (0.03 to 0.3 gal/yd®) or
according to manufacturer’s recommendations.

- Apply solution under pressure. Overlap solution 150 to 300 mm (6 to
12 in).

—  Allow treated area to cure for the time recommended by the
manufacturer; typically, at least 24 hours.

~  Inlow humidities, reactivate chemicals by re-wetting with water at 0.5 to
0.9 L/m* (0.1 to 0.2 gal/yd®).

Selecting a Soil Binder

Properties of common soil binders used for erosion control are provided in
Table 1 and Appendix B. Use Table 1 to select an appropriate soil binder.

Factors to consider when selecting a soil binder include the following:

m Suitability to situation - Consider where the soil binder will be applied,
determine if it needs a high resistance to leaching or abrasion, and whether it
needs to be compatible with any existing vegetation. Determine the length of
time soil stabilization will be needed, and if the soil binder will be placed in
an area where it will degrade rapidly. In general, slope steepness is not a
discriminating factor for the listed soil binders.

m Soil types and surface materials - Fines and moisture content are key
properties of surface materials. Consider a soil binder’s ability to penetrate,
likelihood of leaching, and ability to form a surface crust on the surface
materials.

m Frequency of application - The frequency of application can be affected by
subgrade conditions, surface type, climate, and maintenance schedule.
Frequent applications could lead to high costs. Application frequency may be
minimized if the soil binder has good penetration, low evaporation, and good
longevity. Consider also that frequent application will require frequent
equipment clean-up. '

After considering the above factors, the soil binders in Table 1 will be generally
appropriate as follows:
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Plant-Material Based (Short Lived)

-Guar: Guar is a non-toxic, biodegradable, natural galactomannan-based
hydrocolloid treated with dispersent agents for casy field mixing. It shall be
diluted at the rate of 1.2 to 1.8 kg per 1,000 liters (1 to 5 Ib per 100 gallons)
of water, depending on application machine capacity. Recommended
minimum application rates are as follows:

Application Rates for Guar Soil Stabilizer

Slope (V:H): Flat 1:4 1:3 1:2 1:1
Kg/Ha: 45 50 56 67 78
Iblac 40 | 45 | 5 | 60 | 70

-Psyllium: Psyllium is composed of the finely ground muciloid coating of
plantago seeds that is applied as a dry powder or in a wet slurry to the
surface of the soil. It dries to form a firm but rewettable membrane that
binds soil particles together but permits germination and growth of seed.
Psyllium requires 12 to 18 hours drying time. Psyllium shall be applied at a
rate of 90 to 225 kg/ha (80 to 200 Ib/ac), with enough water in solution to
allow for a uniform slurry flow.

-Starch: Starch is non-ionic, cold-water soluble (pre-gelatinized) granular
cornstarch. The material is mixed with water and applied at the rate of
170 kg/ha (150 Ib/ac). Approximate drying time is 9 to 12 hours.

Plant-Material Based (Long Lived)

-Pitch and Rosin Emulsion: Generally, a non-ionic pitch and rosin emulsion
has a minimum selids content of 48%. The rosin shall be a minimum of
26% of the total solids content. The soil stabilizer shall be non-corrosive,
water-dilutable emulsion that upon application cures to a water insoluble
binding and cementing agent. For soil erosion control applications, the
emulsion is diluted and shall be applied as follows:

For clayey soil: 5 parts water to 1 part emulsion
For sandy soil: 10 parts water to 1 part emulsion

Application can be by water truck or hydraulic seeder with the
emulsion/product mixture applied at the rate specified by the manufacturer.
Approximate drying time is 19 to 24 hours.
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Polymeric Emulsion Blends

-Acrylic Copolymers and Polymers. Polymeric soil stabilizers shall consist
of a liquid or solid polymer or copolymer with an acrylic base that contains
a minimum of 55% solids. The polymeric compound shall be handled and
mixed in a manner that will not cause foaming or shall contain an anti-
foaming agent. The polymeric emulsion shall not exceed its shelf life or
expiration date; manufacturers shall provide the expiration date. Polymeric
soil stabilizer shall be readily miscible in water, non-injurious to seed or
animal life, non-flammable, shall provide surface soil stabilization for
various soil types without totally inhibiting water infiltration, and shall not
re-emulsify when cured. The applied compound shall air cure within a
maximum of 36 to 48 hours. Liquid copolymer shall be diluted at a rate of
10 parts water to 1 part polymer and applied to soil at a rate of 11,000
liters/hectare (1,175 gal/ac).

-Liguid Polymers of Methacrylates and Acrylates: This material consists of
a tackifier/sealer that is a liquid polymer of methacrylates and acrylates. It
is an aqueous 100% acrylic emulsion blend of 40% solids by volume that is
free from styrene, acetate, vinyl, ethoxylated surfactants or silicates. For
soil stabilization applications, it is diluted with water in accordance with
manufacturer’s recommendations, and applied with a hydraulic seeder at the
rate of 190 L/ha (20 gal/ac). Drying time is 12 to 18 hours after application.

-Copolymers of Sodium Acrylates and Acrylamides: These materials are
non-toxic, dry powders that are copolymers of sodium acrylate and
acrylamide. They are mixed with water and applied to the soil surface for
erosion control at rates that are determined by slope gradient:

Slope Gradient (V:H) | kg/ha (Ib/ac)
Flatto 1:5 3.4-56 (3-5)
1:5t01:3 5.6-11.2(5-10)
1:2t01:1 | 11.2-224(10-20)

-Poly-Acrylamide and Copolymer of Acrylamide: Linear copolymer
polyacrylamide is packaged as a dry-flowable solid. When used as a stand-
alone stabilizer, it is diluted at a rate of 1.5 kg/1,000 liters (1 1b/100 gal) of
water and applied at the rate of 5.6 kg/ha (5 Ib/ac).

-Hydro-Colloid Polymers: Hydro-Colloid Polymers are various
combinations of dry-flowable poly-acrylamides, copolymers and hydro-
colloid polymers that are mixed with water and applied to the soil surface at
rates of 60 to 70 kg/ha (53 to 62 Ib/ac). Drying times are 0 to 4 hours.
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Cementitious-Based Binders

-Gypsum. This is a formulated gypsum-based product that readily mixes
with water and mulch to form a thin protective crust on the soil surface. It
is composed of high purity gypsum that is ground, calcined and processed
into calcium sulfate hemihydrate with a minimum purity of 86%. Itis
mixed in a hydraulic seeder and applied at rates 4,500 to 13,500 kg/ha
(4,000 to 12,000 Ib/ac). Drying time is 4 to 8 hours.

Maintenance and ® Reapplying the selected soil binder may be needed for proper maintenance.

Inspection High traffic areas shall be inspected daily, and lower traffic areas shall be
inspected weekly.

@  After any rainfall event, the Contractor is responsible for maintaining all
slopes to prevent erosion.

®  Maintain an unbroken, temporary stabilized area while DSAs are nonactive.
Repair any damaged stabilized area and re-apply soil binder to exposed areas.
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Table 1
Properties of Soil Binders for Erosion Control
Plant Material Plant Material
Based Based Polymeric Cementitious-Based
Chemicals (Short Lived) (Long Lived) Emulsion Blends Binders
Relative Cost Low Low Low
Resistance to Leaching High High Low to Moderate Moderate
Resistance to Abrasion Moderate Low Moderate to High Moderate to High
Longevity Short to Medium Medium Medium to Long Medium
Minimum Curing Time 9o 18 hours 19 to 24 hours 0 to 24 hours 4 1o 8 hours
before Rain
Compatibility with Goed Poor Poor Poor
Existing Vegetation
Mode of Degradation Biodegradable Bicdegradable Photodegradable/ Photedegradable
Chemically Chemically
Degradable Degradable
Labor Intensive No No No
Specialized Application Water Truck or Water Truck or Water Truck or Water Truck or
Equipment Hydraulic Mulcher | Hydraulic Mulcher | Hydraulic Mulcher Hydraulic Mulcher
Liquid/Powder Powder Liquid Liquid/Powder Powder
Surface Crusting Yes, but dissolves Yes Yes, but dissolves
on rewetting on rewetting
Clean-Up Water Water Water Water
Erosion Control Varies Varies Varigs ( 4,500 to 13,500 kg/ha
Application Rate
(1) Dependant on product, soil type, and slepe inclination
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